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INTRODUCTION, 
THE SOUTHERN COAST OF ALASKA. 


‘The sonthern const of Alaska te remarkally for the regularity 
of ite general wotline, (Ufone cirele ow thomsen ontles in diameter 
lw inscribed ona map of the northern Pocifie with a point in 
about latitiide F4° aid longituile 145? a4 a center, a Large part of 
ite northern periphory will te found, to cofictde with Uhr serttth- 
ern shore of Aluskia betwee Dison entrance on the east and the 
Alsaka jwninvula on the west, (On the northern port of this 
great constaainele lies the region explored im the summer of DS80 
and deseribed in the followlng patos: 

Fri Cross sound, at the northern wack of the grevtsvstem af 
lund forming southeastern Aloskn, westward along tie lnse of 
the Fairweather range, the mountains are exceucdingly ragged, 
ad present: sonnet the finest const soonery in the world, There 
are Wot two inkets eastiot Waleutet by ot, this shore whieh affuril 
dhelter even: for Htiall hawt. ‘These ay Litas ly and Dey 
bay. Stipe mie enter, Lituya hay, ot eortain stages of the thie, 
ctrtil find 1 4afe harbor within: lt tha appraichet ta Liry bavy 
ate it nevinble. Wet of Yokutut lay the ict is ojtully 
Hnheaspitable oll the way to Primer W ilfiam woven, 


ci} LS Rivsell—BEaywedition Me Move Si hie. 


As tito ooniponsate fir the lack of neitige on either end, tide 
if in the eunter of this great stretch of roglke-hemne oqmst, over 40 
ies in extent, a miawniticent inlet known as Yakutet buy, in 
which a thousand shipa could find safe anchorage: (in some 
ali Hants this buy is devignated as“ Bily de Monti,” Adupinaliy 
lay? and * Bering lay,” a8 will be eeun when ite discovery suri 
history are discosded on another page. 

The southun shore of Alwska, for adivtanee of 200 miles plone 
the hases of the Fairweather ard St, Elias ranges, ia formed af 9 
low table-Lanel titervirnring between the mountains ane the sen, 
Yakutat buy id the only light in this platen suffichonthy didi 
to reach the mountain to the northward This boy hid a foro 
opiming ty thesea; the distence between its ocean capes ie thwenty 
miles and jt extension invade about the same. Lis casters. 
shore is fringed with low, wooded islands, amonz which are 
abeltered harher, safe from every wit that blows. Tho most 
aotesatble of these ie Mork Mukerve, near ite entities on the 
vustern side, 

The shores of Yakutat bay, en both the east amd the weet, are 
low and diiely wooded for a distunee of twentyive mitles fra 
the ootin, Where the fiot-hills of the mountain begin. At the 
heal of the bay the land rises in steep bluffs atid fornia pdetor- 
ene amduninines, snawecappol the year round “These high- 
lands, although truly nountiinours in their propertions, ane let 
the feot-hilleof still nobler uplifts tomedistely nurthward, "The 
boy extends through an orening in the first range te the hase of 
the white peaks bevend, This oputiny wis examined o contury 
aro by explorer in search of thy dulwsive “ Northivwuet, passa,” 
in the hope that if would lead to the long-sought “Strait of 
Annan “—the drawn of many voyager, Tt was survered by the 
expodition in command of Malayplin in 1702, and on mec 
of bis foistrated hopes was nomed “ Puerth dol Desengnfio,” or 
* Direenchattinent bay,” of it hos been tendered by Eneheh 
wroters. 

The waters of VYakutat ood Disenchantenent bays ane die 
nnd) broken only by iehunds and reef along their oastern elwores, 
A few senanidinens made in Disenchantment bay within half a 
tile of the land showed a depth of from 49 tr L20 fathoms. The 
awell of the ocean id felt up te the vary head of the inlet, inieli. 
cating, aa wees nandrked tome by Captain CL. Hooper, thint 
there are no lure or reef to break. the force of the ineonsing 
ewells_ 


The Piedmont Platean and the Mountains aT 


The lowlawls: bordering Yalutat lay on the aouthoust are 
colipiabd of odorted vlackil dirs, Muchoof the country is love 
ond ewunipy, andl is reported to ooitain iui lokelota, 
Narthweeat of the bay the plutenu i4 higher than toward thie 
southeast, and hoe a general clevation of about 400 foot at a dis- 
tance of a mile from the shore; but the height inerenses: howard 
the interior, where a general elovution of 1400 feet is attained 
aver linge arvas. All of this plateau, excepting o narrow fring 
lung the shore, is formed hy a great glacior, belonging to whet 
fs termed in thie paper the edu type Then are many 
reasons for believing that the plate: sotthenst of Yakutat hay 
wae al One fine covered by a glacier alinilar to the omy now ex- 
isting on the morthwest.* - 

The monntiins ow the northern loner of thy sexward-stretel- 
ing toblo-lands, both southeast and porthaweost of Yakutat bar, 
are abrupt aod present steep sonthward-fretny bbafte. ‘Tie 
CACUTpIent 1s formed of stratified snomidstones aml shales; ane 
owes-its origin to the aphoaval of the rocks along w line of frue- 


tire, In other words, it iso gigantic funlt searp, The gneve) 


ni bowldim forming the plateay extending oceanward have 
bien accomilating ona depressed oregraphic block (or mike of 
strata moved nea anit by mountain-muking fories), which his 
Hideretie home movement in-very recut tines, ax is recorded 
by o terrace on the fuult searp borlering ft. Wet of Yakutat 
the veolewienl struvior is more complex, wid lone nonntwin 
apis projettinto the platicrnnof ioe skirting the tian. Filling 
the valleys between the mountain epury, there ire may lane 
scaward-fowing. gluctors, inbutary to the greet Peidmont ino- 
slit. 


This brief eketeli of the googripliv of Yukotat hav, together 
with the ar OLA] eT Vs Cathie oie oh A Terie (plate 2), will, it 
is boped, aid tn making intelligible: the following historical sketch 
anc the narrative of the present oxpodition. 





+ This matter will be discnend in part TV of thi paper, whore it is alio 
wireawen Cliget Yakirtit ety tent wiue Avrneently cecctigelied bie gelaictal fio, 


FAUT I. 


PREVIOUS EXPLOWATIONS [NS THE ST. ELLA 
REGION 


Benn, 1741. 


The first discovery of the southern coast of Aluka waa made 
hy Vitus Bering wre } Aloxel Chorikef,in the vessels Peter and 
Si, Powl,in WAL Oy duly Sof that year, Berlin savy the moun 
tains of the monirilandl, but suiseliional bids wemstde it Kyle inlined, 
180 mile weet of Yukutat bey, without touchtig thir eentineital 
shore JA towering, aniw-clud sumimdt northeast of Kyak (shan 
wie tanwed * Moet St, Mins, after the patron saint of the vin, 


Coon, JTS: 


The next explorer io visit this portion of Alnzka wae Cuptaiti 
Jomo Cook, who sailed past the contre of Yokotet bay on 
Muy 4.1778. Thinking thot this wus the bay Inwhieh Boring 
anchored, he named it? Heria’s hay” Mount St. Elias wie seon 
in the northweat otndlistance of 4) Iciisca, birt on atternpt wees: 
made to mesure its: heglt. 


La Pee, 1780+ 


Vukutat bay, in w hich we wee specially intorestol, was: next 
seen by the celebrated French tayignter, +. BG. de des Perouse, 
in command af the frigutes Lee Bonesole ad 2 Aatediele, on ture 
mam Lah 

The Aeon showing the route followed by Lat Perouse olyring 
this portion of his voysge is reproduced in plate 3. In the 
spleniid niles achonipanving the tinrrative of his travels, the ex- 
joloutier plotviee the qinint, Liivhi-powped vessels: jn whioh hie en 


* Fur vice esutupitite hiblicgimphile teferunien Chui pain wiHF wllew: fa 
thie paper, the rooler ix referred to Dall aad Baker's ~ Pirtiol tiet of tenotes, 
puarmopelilertin, pou bere inte rials, jaarricils sort ot hair wildcat feats cota Alatvbcen ential 
al buen. repos: bin Phweifle Cynabl hots CWwteta aad) Lovderbe taf Alinatce j 
meer) aoricg, U.S. Oost wal diecdetic SIryey,. Wasliingten,, 1570); 45, 
pe 2-H, 

y Voveun dele Parise wotier du none Four vole, 4%, aol afise: 
Pap, U7: wok 2 pep. Lik Li, 

(iy 


The eavlied Beplorations aD 


cniitinvigited the ¢lobe, These French frientes wor the fire 
io ernige off VYukutat hn. The list, veawol to navigate this 
whbere wie the United Stites rovente steamer Chinn, which thiok 
one tity exploring party on boned in Septeniber, 1890, and then 
giean) nerthward te the ieechffe at the head of Disenchant- 
mentibay, So faras 7] am aware, the Corman is tho only yeaa 
that has flontel an the water of that inlet north of Haonke 
island. Ohne hunter! youre bine nde a revolution in timval 
architecture, nat law telt this portion af the Alaska coast still 
rnexploreel. 

Lia Perwnee sailed northwanl from the Sarihwich tlands, and 
first sow Inn, whieh proved te be a portion of the St, Eline 
rate, On June 23. At first the shore was obéeured ly fig, 
which, ns -stated in the narrative of the wvae, “anddinly dis 
appearing, all at one: discolored tous a lomeeehade ef noonniaine 
covered with snow, which, if the weather had been clear, wo 
would have been able to have sven thirty leognes farther off, 
We dismavernl Horing’s Mount Saint Kling, the summit of which 
appearel) alwve the clouds” 

The first view of the laud bb diseribed as notawaleoning the 
fewlings of joy whieh usually accompany the first view of an 
unknown Shere after a long vovage. To quote the navigators 
own words: 









*Thesr imainonee hoape of sow which covered a hopes lord withiiat 
tress, were fir frm dareeable te eur view. The upinitalie appeared a 
litte minote fin the sea, Whe broke aeiinat aw bedd aun dovel land, 
devoted obo a bouwleed and fifty or twe forint fithers. Thiv blark 
rook, wlilehy japepecciresd ate if ealedieed (oy fine, divetltute ef all were, forntie 
neti contrast io the whittnes nf te sieow, whiteli wits puncepitilsle 
heoagh the cloode; it eervod ae the haw ton bong ridge of mountains, 
whol dppiare! te stretels Afain | leew fron qutet fey weet. AL fleet we 
innght umnighes verw tei it, Que atimnzelt of thie meuyninins pproicied bep 
le jal over our hale, and the eno cast forth:n brightoess mabrulatid: to 
doce ever nit aecidtonied ta its bert be prcepacertiehen eit wet aul Vpn ea 
perceive) in front.ef the high gronnt hilloeks otyoned with trows whieh 
wi (eke fir bebo” 


After supe delay, on aoeount of fooey weather, an offiear was 
despatehed to the newly digeovered land; bot on returning he re 
ported thict there was no siitiable anchormge to be found Tt ds 
difficult at this time to woiderstand the reason for this ailvers 
report, unhesa landing was wthonpted on the western stile of 
Yakutat bay, where thon are no hart: 


. 
iyi) Cf reel i— Eopectitiwn lo Mint St Et yeee, 


The name Baie de Monti” wee given to the tolet on henor 
of De Monti, the officer who first landed, ‘The Ineation of this 
hay, a4 dleverbed ju the narrative and indicated on the map 
neonmmpanying the roportof the voyuco, ehows that it corresponds 
with the Vakutiot bay of moder mops, 

Observations mady at thie tinve hy M. Dagelet, the astronomer 
af the expedition, determinud the elevation of Mount St. Klas 
tip 1 880 taldes, Considering the tolHo a equivalent to 000M50 

netish feet, this minstinemant places the elevation of the moun- 
tain mt 12000 feet, What nethod woe used in tinking this 
(hawaurerent Ls het recorded, and we have therefore no nieuws 
af deviding the deyren of confidenve to be placed im it 

After filling to fod an anchorage at Yokutat boy, La Péronse 
asiled eastward, and on June 2 discovered another buy, which he 
sttppased to he the inlet named “ Bering’s bay” by Captain 4 ‘ole, 
Tt will be remembered that Vook’s “Boring’s bay” ie Yaloutat 
hay as now knewn, Th is. ovident. that Lie Baal Ty iar 
made an error in his idvntifiertion, ae the inlet designated as 
Rering’s hay on hig chart rorresponds with that now known os 
Dry lay. On the mape referral to, a stream is represtuted me 
amplying inte the howl of this bay and risking o long distances 
northwanl: this is evidently Alsek river, the exttonce of which 
was for o long time doubted, hut hu recently been extablished 
hinwoniel all question. 

Fi iwling it imposible to enter Dry bay, Tp Pironae continimed 
enttyrard andl discovered Lituya bay, as now known, but which 
he named “ Portdis Francais.” Hore his xbipe anchored, after 
experencingsroat difficulty in entering the harbor, and remained 
for tramtny days, liurirnz which trade was curried omwith the In- 
diate, ‘hile surveys were nude of the adjmocht shares. 





Pixon, 17977 


Although the setual discovery of Yaleutat bay is to be eredited 
tu the Frevech, the first exploration of ite shores was mind! lyin 
Bnilivs captain, On May tt, 187, Captain George Dixon an- 
chored his vessel, the Quern CAarlate, within the slvotter of ths 
dotithvaxtern tape, and, in liener of Constance Johii Pippa, 
Lotd Mulerive, named the Iniven there discovered “Port Mul- 

















* "Plu: Viyayarannil thie Waorlil; Vrot sent particularly’ tiv Hur Neurth- 
wie Cimetof Aierion, Terfvemed in 1758-178, in the Aang freerge mind 
tperore CBertotte > A Sapetstiis Porthos pinned Cbbiceney © 4°, Lacan, 1. 


Bhond #1 Sede NU Te We eo ere 





Eeerly Bngtiol Explorations, fil 


grave.” The harbor is described in the nirrative of Dixon's 
vovewe ne being “eritirely eunrinded by low, Het islands, where 
eco aie arDereY r-ooulld he sein, and well sheltered from, anny 
witids whatever.” 

The voynge of the Queen Charlotte was not tide for the pure 
pose OT increasing geographic knowledge, lat with a comirnerelia] 
abject. “Tride was at one. opened with the natives, buat reaiited 
lee fivorably than wae desired, as only sixteen arasattor skins 
anil it few lias valuable face were-seourwd, 

On the chart. HUSA ETE TES thats harrative of Dhmon's. vyovage 
the inlet now known as Yokutat lay ie nutned “Admiralty hay." 

A survey of the adjacent shores and inlets woe made, anil the 
satronomical position if the anchwrage wie appresiniately de 
termiinml. The imap resulting from theae survers, the first-ever 
tide of any portion of Yakutat Imy, is reprodimed on a ireduend 
wale ne plate 4 

At the time of Dixon's voyage, the inhabitants numbered 
about seventy, including mem women, and children, and were 
thins deeerilyeddl: 


“They ane of ahouwt mbddke si, thelr Utnle strulelt aud well shirpes, 
bat, like the nmeataf the inliahitunte woe have seenion the ewe, are pur 
thenbarle Bowl ef (Minti thele fice with a variety af elon ap tit (ti ha 
net iny cney tither to dossier their reid oon plexton.” 


An amusing instance janermted of indicing 4 worn to woah 
her fier, whon it wae tliscovered! that— 


"Her coamntenanoe tual all the cheer) glow if on Knetish milk null 
amt the heals ood which duahed her cheeks was oven Apeitifully cou. 
bruvted with the whites af lee ners tie eves wine bhuk and spark 
ting} ber eyehoives the ene onlor aad vit bewutifully arched: her 
forehicail eo nanerkably clear thet the transparent veins were seen newt 
dering even to their mlontort hranelus—toy elit, alice wid what wyenilil dij 
reckouw! as handactie oven in England, The syuunwtey of ber footures, 
however, wad trecrned, at est in threes of ber English aonirer, fy the 
hahit of wouring i labrvt ln the efit of ber hvwer Tp 


During our recent visit, te Port Mulgrave we did not-find the 
native Wotnen aiswering to the glowing description of the voy- 
ager who ciscoverml the harbor: bet this may be wing to the 
fact that we did pot prevail apon any of them to wash thoir 
fishies, 

Corns ayhihiver discrepancy must be noted between: the records af 
Dison voyage aid my own observations, niade one lianedred 

Hier eo Mer re, EEE, ved, 
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veurs later, ‘he houses of the potiyes are desoribed in the nar- 
rative just cited as— 

“The mtet wretched bowels thitt eit peteci lily eb cir wel: in ferw parle 
dik in the groaiwl, withent erderor polarity, recessed ail covers 
WEED Inwhewe Eortepevie, epi beianttflclarnt tee Beege cont ther wrocewe ae) 
revit, 18 


While this deesoription would apply te the temporary ahelters 
now ted by the Yakotat Indians when on their sunnier hut 
lig ated fishing expeditions, it hy no means describes the houses 
in Which they pues the winter, These arc lange one stibestantinlly 
hoilt of plank= hown frm spruce tree, and in some instances 
aupperted trom the inaide by dame huge posts, eueved: and patti 
Lo represent protesiyie figures, In the werher of the rout there 
Bn line opening Uhrdugh whieh the smoke estn pes fran the 
fire kindled in tn. open apace i the Moor, But few of the 
lniian villages of Alnekn, excepting jerhape the home of 
the Thiinkets in the Alexandrinn arclipelage, are better hoilt or 
more comfortable than thore at Port Mulgrave, 

On the tap at ort Mulgrave already referred to, * Point 
Turner" and * Pointe ‘arrew “appear, The former was named for 
the soni mate of the Qanen Cherlotte, whe was the thet af her 
Offiters to land > the seecnd tate was probably design to hour 
aiether oftiewr of the oxjwtition, but of this Tan) not postive, 


Dotinas, 17884 


In 1785, another trading vessel, the ship Jahiqeuin, im com 
mane of Captain Douglas, visited the southern. shore of Alaska 
and anchored in Yakutat bay; but no spocial aceount of the 
cnuntry or the inhabitant« i«¢ recorded in the narmitre of the 
PURE, 

Manasrixa, 17{HEt 


About hundred vers ao the interest felt by the maritime 
abn of Eurape ino Northwest psksenre,’ ' vounentinyy the 


. Voyage if thie doligecies Cliptain Lioaghan: I) Voy code in tt thie 
youre 1787788 frum China to the Sorthiweet Coast of America, Jiht 
Mian, 4°, Laitilen, Ta. 

f Teetarlein eb! Vhiew heobo pt Loe eoleties Stil v Micscheyapun ey el sfc abet 
ii porn recites cl estrecho do Foe: con sabe introduscidn en ayn pi 
lis artida dle live es AL ehoties eruecutiichin atibeerierrmetitis por bee Viepafintes 
en ttecn del paso vol norveste deta Attra [Por Dion Dhotiiete Alea be 
Galiane), Madrid, 1602: [accompanied lev an atiss], Po CXTAOXN ML 
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Dlieenrarg af Dinenctantinent Hay, tid 


northern Atlantic with the northern Pavitie, wae revived hive the 
rifiew@al of the disvussiun ne to the wuithentivity of Maldonarta's 
ruported ditoovery of the * Strait of Annan” The western: en- 
briioe te thik strait was supped te be about Ti the puosithon df 
Vakutat bay. Spatnlin particular, after three hundred vein of 
exploration aod diseeveryin all parte of the world was still 
anxinge to extend her con qoeets, and, if possible, to discover the 
long-sought “Northwest passaye.” Two af her ships, the fe 
cobicrin and sltinrida, wore then at Acapulen, in command of Don 
Alejanveire Malanpri ria, whe was enjmgod in a vorage of discovery. 

Malaspina, like Colinvlus, was a native of Lal in the service 
of Spain, Order were sent to hiny to eriuise nartwatd ail test 
the truth of Maldonade’s report. The narritive of thie voyage 
is auppaded te have boon written by Din Dionisio Alodla Guliane, 
trot hiv nani does not appear on the tithy yuu. Still more 
curious isthe foot that Malaspina’s name is omitted from the 
norralive of his own voyage. On his return to Spain, he was 
thrown into prison, on aequunt of court intrigues, aod his dis- 
hovers were suppressed for many veate. 

Malaspina loft Arapules on the first of May, 1741, and reached 
the vielnity of the present site of Sitka on June 25. Two dava 
later, Mount Fairweather, or “Monte Buun-tiempo,” aa it is 
designited on Sponikth maps, wae sighted, Continuing north- 
weetwinl the entrain to. Yuleitat hay wor niche. The opeti- 
ng through the first mite of mountains at ite lead seemed to 
correspond to Maldonade’s description of the vnttnie to the 
toythion! “Strait of Annan,” 

The eastern shore of Yakutut bay, called “Almiralty hay” on 
the Spanish churt, was-explored, and an exenrsion was made in 
lute inte Dieene harrtrnent bay os firs Henke tsland. “tT isen- 
Huintment bey. the mame apperrs on mealern charts, wns 
honed“ Detenuaia lay by Malaspina, as prow ely stevtesd, if 
alludion to the frustration of his hops on tet tinting bh Seema 
leading to. the Atlantic, Explorations in Disenchantment hay 
wore chawkedl byiee, whith deseouded frets the north ond Giller 
aloft the inlets perth of Hawntke island. This is indieatod oti the 
map forming plate 7 (page 68), which te reproduced from tlie wth 
acconnpany ing the aprrativeot Malaspina's vo yas. Sportal inter 
est attaches to this map for the reusen that by comparing: Howith 
that forming plate 8 (page 73), made 100 years Inter, the retreat 


i” | 


4 LO. Ruxsell— Expedition ta Mowat St. Etos, 


of the wlaciers during that Toterval ean bt determing’ At the 
tine of Malaxpitin’s exyendition. the Hubbard and Daltun ghiiens 
were untied, and were probably also joimed by some of the 
neighboring glaciers which do not now reach tidewater; the 
whole farming a contuent we streany which eecapied all of 
Disenchontment bry northeast of Haenke ieland, 

A pertion of the general map of the const of southern Maska, 
showtig the route followed: hy the Dearedierta and the dtreecide, 
ard depicting tlhe toymrataphry ef the adjacent shores, has heen 
reptlicedl inp prlste fh. Tt will be noticed that on this ominap 
Lituyn hay is called * t cles Francais,” while Dry boy is -clesip- 
hited ae * Bering’s bay.” Theay and other hanes wore adapted 
from the iiapd of Lae Piromee Accoap of Palin de Monti,” from 
Malaepina’s report, is reproruend in yalate t, 

Anextroct from (inlione’s accountef Malaspina’: discoveries 
a Yakut wnel IMsenchantment bays.) translated by Robert 
Stein, of the 1.5, Geological Survey, is here inserted, in order 
that the neler nay let able te forman independent judgment 
of the value ofthe evidence just referred to as hearing on. the 

retreat of the gelato: 

° An ohservatery wae established on elon cml some aheointe althtndes 
were token in wines te fornlalé a bebe fer th reo cori brag af Ue wntelien : 
bit the grant conoasmy of Tudans, their bupartanity and thievishics, 
mule it necessary to tonefer all the instramentson hoant, Seb thee lat 
tinle wee determined, the Watches were mayulutes!, the utile of deci 
tise tuade by the simple pondmlum woe oberrved, and the height of 
Mert St. Milas you mee, belong (07 vane [RAT thot] aleve eea- 
lowel, “Pike Latches bela rely, part to een on Sly 2 with the ound 
of the expedition, in orber to tueomncliny the channel promised by the 
copprnninge, mirraiaur Gy thasih iegebertinel Hage Ferrie Maldorsiihy in bin yo sins 5 Litt 
the Qual! forsee of the tide notlesd mt the entaknwos, aad the indications of 
the natives, mode it plain notonly that the deared pews lid not oiat 
(here, iit det the extent ef the chine! wae wery elit; whieh wae ales 
render! evident by the perpetual frost eqveriny the inne weet elon, 
The lavoche anchored thers, having penetrated inte the channel with 
great difficulty, the oars Were vlagyes] by the Goating nines et enue 
thov tivmivd @ base, made mone moka, getherind varie ohyedts ‘teed 
stones fer the: natacaliets, ocd, brite nemchest the Vitwe of perpetual frort, 





*Th aitiet be rrment)aorveed, lenwerir, tout Cle trumye, » yikes 8, |s tnt fics 
detofled eirvevs ; the portion neforred to wie skelelied fron a few station 
only nnd is teneh: generntinel. 
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Malaspine's Mowecement uf St Bic, Ha 


retuned to thie boy whine they toed iecleienl. [°) Thiw thee ober Lin 
latitede to be Bo? apt 0 and ix arinnthe of the sun, whieh gave the 
watt of theres tie aa 2!" 40°) Pfare Hess viene that ardelicorsiem: tle Cotes 
manet birled a bottle with meotd aif the nconnolsaities iid jemi ee ea 
token inthe name of the Wing: ‘They calbed the haorher [eeumgaficn, tan 
opening Bahia cle lis Pancue, wl the laud ly te fnterkie Hoaenke, in 
matoory of D. Tadeo Martie, tttintet and natoruliet af the ietiiesdiniue! 
(mothe thint day they sct out on their woe toe Mulgore, whore thoy: 
arrived! din tha dith, afior recut teri ‘tartan ochisatils ored dakar ovcrthe 
Of Thue prort on) magyriege Mir,” 


Following the portion of the aarritives abowe :uedeed, thon is 
nn ocdunt of the natives; oontanning munch information wf 
interest to eflinebogista, but which it i not neeesary to foley 
Ina geographic report. To Joly a the corvettes aniled west- 
wand, and made o recenniiesance as far as Montegue ished, 
Kiturniie eavtwarrd, they agai sightel Mount St Kline on 
July 22. 

"nthe 23h ther wore, three tones wet of Chie tapes whieh terminiadat 
in Fecha hey (Thy bas); the ceaniain ef thet none bebng about tivo 
feairiom ilistiund from the exatiet wid teing GSGK ween [14,722 foot} aliove 
the eselovel, and) in bacitodé G6" 0" a2 gral longitode 2° 4? from. Tet, 
Malgraire,” 


Mount Bering does not appear on any map that IT have soon, 
Whieh of the numerous high peaks in the vicinity of Dry lay 
elivtld Ie desigetel by thet eine reads te bee diternined. 

[na record of thy astroneainieal work at MalaapinaS expeili- 
tion? there are aunie intensting olaervations on the positon 
and elevation of Mount Si. Elias, « translation uf which, bw Mr, 
Stiitn, da lero privat 

"Tre Wathen of Molgrave weet of Cnt, WEP a) tm the ea 
ifiy, the Shih of hittin: ATE), at the obi iory of Mirlerawe, wt diy" in 
the mering. the tre altitods of the wun. ware irbeervel tin bie 16" [4% S0*, 
andl ite hve iaatinny tsb 25° 0" S00" pel ple Latitavelee BA 0" the tre 
tohinith oof ie wt frat Werth to vue dae inelodisl ti bee 4" ey Oe, 
Rot having meoesined on the sary occmdon with the them bolite 10" 
fririn the stn's certical to the vertlea! of Mints. Biss. the ditfepnes 
lee thee ave yptititios js the aetronoiile maith, Hani, front 














On the is cmt Cif (Does dapat) ecu of ] Kinslighit dan. —J,t. Kk. 
}) Motrecrrliin entire le oleericiones astrmimion feels pop les unye= 
maritete Fepadeles en distintus hiiares alel yeledas s Pie [ipey evened Fay lion 
y dvilo, Martrid, en ta boprente real, Afe (lo Tein, fvoke, lune 8": vol- 
ie id el ental 
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(i oleate of Molyrave, «wll niccntuln bers Se Wi lietnaice 
of Mo Linihe, dedineed ny meansa pine obeervations fron the ends of a 
snificient tus, A quiedtant wes mel fe tiesivite Cie angle of opr erett 
altitude of the toeuitely, 2°88 0", vil allewing for térreetrial refraction, 
which ® openeth of the distance of Mit omiles, the true altinel: was 
fevisared tis be YE? Ts whenes Ibe elevation above seasloved wie oonelediel 
tie day 27H tolmes [ET RM out] ail tie Maat of the tangent tu the bet 
zon, 102 miles, allowance being nude for the tere oe te torrstrial 
ricthie * © §, 

“Lastly, with the ruetils, or aetroneriie eit, ed Che diet fron 
tlw olen vatery ut Malev te Ment st. Foie it wis aicerialiet that 
tEvat seecoret tendie Walls 44° te the worth aml U0? te the wit, whiner bis 
Teeeitinefes ise Foire tin Vee OP ET ce te erage DR west of 
Clie” 

Takin the longitnde of Cadiz ae 6° 10°07 W, (San Sebnstian 
light-fouse), the longitule uf St, Elias from this detettiination 
would tw f40F 5a" 17" Ww. 


Vaxnorven, Feo? 


The next vessels ty visit Yakutat boy afier Malnspitu’s vovuge, 
‘pil fiir ihe known, were the Hiasinery anil CAnthiwem, winder evi 
mand of Captain Chior Vationiver: Thit vovage Inerended 
kniiwhidue of the gemwraphy of southern Aloskn, tnore than many 
that procmded it, amd was also of greater impertanne than any 
snl expedition of later date to that region. The test nope of 
southern Alaska published ot the present day ary based lingely 
on the surveys of Vaneaver, 

The Dinoverry anidur the inmmuvdiate eoinmend of Vaneouver, 
and: the CAuthiem, in charge of Peter Pnweet, erie! westwarel 
alone the southern ast of Alatku in 174. The Dieeneory purssec 
the entranve to Yakutet bay without stopping, bit the Crete 
anchored there, and inoportant survevs wire carried on tinder 
Puvet's directions. 

On Tine 28, the Disrirery wae in the vicinity of Tew hoy, where 
the shire seam oman seme te be compesed of solid joo, Rast 
wird from Loy lay the coust ts deseritwl aa borden al bw low 
lands rising with o gradual and wniform ascent to the fiot-lills 
of lofts mountains, whosp suminite ate bot the bare fron whirls 
Mount St. Eline towers magnificently inte the nggions all per 


*A Voyage of Discovery te the Northern Partie (hewn aol aputinel 
th Work, (ea; mew etithon, 6 Vole, Virnilom, Te. The citvthinsn 
whick fallow are fron vol, 5, pp eT. 
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Paget's Oruine and Diseovaries, 67 


peti Ero” A Low prujecting point on the western aide of the 
enthinee 1 Yukutat bv was neanied “ Point Mabe.” The eqast 
bovond this towand the horton boom less wooded and cen 
to prodaoe only a brownish vegetation, which flrther enatward 
entity digappeared. The country was then hare anid oonppeiewed 
of loneestones. Tho narrntive contains pan inieresting account 
af the traind const scenery from St. Eline to the eastern ond of 
the Fairweather range; hut this doce net at present celal atten 
than. 

While the (hatha continual lier erie tolstwarel, Poigtt-ite- 
oonded Yakutut lay nearly-to its heel, and aden navigated sone 
of the chatinels between the islands tlong it eueter shore, A 
cay on the eastern stile, whore the bay ponetmtes the first range 
of fovt-hills; was named © Point Latouche:™ but the game land= 
meurk tind previonsiy been designated * Pa. de Ia Rayon 7 
hy Malaspina: The bay at the head of the intet, which Mulia 
pitt bad named “Tesungaiie,” was memed © Digges seme," 
after one of the officurs of the ('Aotham Rovte were sent too 
plore thik inlet, but fund it“ clesed (rom: side to side hyn firm, 
cami pet body af ive, bevoni whieh, to the huck of the ive, nema! ° 
dralint Apipesrod toectend NoGa* EO about a loaeue.™ 

Theat! observations confirm thode male by Muluspisin tried itt 
dicated on the chart teproduced on plite 7; where the ies front 
ig represented as reaching as fir doitth ex Haenke island, 

The ovidence farnished by Malaspinn and Vaneuuter ag te 
the former extent of the glaciers at the head of Yakurtut Th ae 
in hartnony with observations made hy Vancouver's party in Tov 
strait sil Cress eound.t Early in Joly, 174, these struitewere 
found to he heavily encumbered with floating iow. At the pres 
ont time hut littheiveis mot with in that region (im Vancwarer's 
ohuirts there is ne indication that he was awiire of the existence 
of Glacier bay, although ono of Tis olfieers, in navigating Tav 
strait, passe] its immediate ontranes. These reoords, although 
somewhat indefinite and of lioyative character, indicate (hat the 
fields of {oating ito ot the mouth of Glacier hay wore qieh miate 
extensive a hundred years age than at present: but they do net 
show where the placiers of that recion forme rlw terminated. 

Afr the tetunn of the (heather brat from the explorition of 





—S 








* Vaneouve pe Voyage, vol, fy, yu ERT, 
YUbdel,, pee ae, 





Hs LC. Ruseett—Expedition to Mowat St. Elias. 


Titenchantinent bey, an exploration of the eater shore of 


Yakutat bay wat made. The following extimet indiintes the 
charter of worl lone there: 

“Diguee sound [sen tantinent tay) wee the enly place in the bey 
that presented the lewet prepect af any fitertor navigation, amd this was 
emer wery Titidtel by the ele coomnerteal nonge of Inte enawey 
nwintalae that stretched along the const at toy peut httenice fro the aus- 
ekje Mr, Puvet's attention wie nut directed to the opetilng bi the bow 
land, het ae the wind was vurintle ond aceon: to the proses of the 
verse], a boat vrei desqatetrod te conatinine the frevpetieathin, cl thie 
shores, whieh aes dotupenet fram Phat Qarteelee murvel daerrye thine Brew [ere 
ia. This opening wartiaiwl to be fered by an ishond abot twp mths 
Vritigg, Ltt diction & ir EK aml 8, WW, cul ctbwyert ante Darownel, bydtay 
of (he Hetance of ichwot hall aonlle fron Che tantra, Cypepieeite: to Hue 
scnith portot this, narwed fer Mir. Paget Koouerr’s Temas, is Rleanors cove, 
whieh je the quatern exteciolty of Heeriny's [VYakrtet) blew, fis Lotltle 80" 


He lighted, Rlelat's dell waltibe ot rion ign lile (betedensers on 


rowel ot, Tet Gene te ‘delist, ssi trneatanel fete tt conel the retaken! on ite 
terthetiet side. Fron Mléiior'e cove the aout tubes o direethog S. 20° WW. 


wheut eit noithete the gist poiatof a clued beading to the sorthowest, 


betwen the oonticemt ane) score ielinida that ihe ath 1 “This waw euni- 
Fiifered to bend alony the shoves of tlie toninland to Pika! Mebrkve, ond 
in the event of ite proving novice, they voamdintion of the tay would 
hare been eumplete, aint the veel briighe toy out approitites plane of 
nieting, which wos moi engepoeed to he on very grind ciety.” 





Tn endewvering to reach Port Mulirave by a ¢hannel bonding 
hétween the talands on the enstorn side wf the hay and the’ reieit- 
Inn, the hide erovnied, and was gotten off with consider 
hie diffienity. Many obserantions concerning the geography and 
the notives wre recorded in the murtative of this exploration. 


Reacim, [Soa 


The nextaccount} of explorations around Yakutat bay that 

* Narrative cil'a Voyage roid the Weeld portioned in thee dhilpe Selene 
daring the veurs Deel; tw Captain Sir Edward Belvler: 2 vole, &, 
Tanufin, Sait, 

7 Afirt wae ballt by the Humans, in 17), on the strip of hind separating 
Paw di Month froin the devin, and woe olor by enavkete from Hosa 
In 1a, all of the settheso were killed and the tert woe destroyyd by the 
Yakutut Inlinns Se eomplete wal this pimeuore that na detailed account 
of it hive dvier appear. (Marko and ith Rosouroe, by WHE Dall, ts70, 
ype dd, SH, H2,) 
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Tee Cliffe et Tey Ben. ao 


hea vorne to hand is be Sir Edward Belcher, whe visited thot 
coast in Het Mujesty's ship Sufphow in 1897. 

Th the tarntive of this vownen, a lirlef aetount is given of the 
bey olitte at Tow hay, which are stated to have a height of about 
thirty foot and tn present the oppenmne: a veined marble, Where 
the ioe wae expueed to the sou it was excavated into alowves and 
archwars, tocalling to the narrator’s mind the Chalk clits of 
England, © Moaint Riou,” as tamed hy Vancouver, wae net rec 
eznian|, ail the inferenoe seqies to tae thet ft ais formed af ive 
an woe dieelwal away between the vistts of Vaneonver and 
Hulcher, 

Actimpanyving the narrative of Bolcher's voyage le an ilostra- 
tion showing Mount St. Elina aa itapypwnts from the aes none lov 
hav, which represents the monntain nar meerrately than sane 
shania picts published ment tocently, 

The Sifphur anchored in Port Mulgrave: but no meeount ts 
given of the charmecter of the surrowiuling country. 


Timeskor, 185 


Tebenkof's notes, which ate often referred to by writers on 
Alavka, conaist principally of conypilations from reperts of Rus 
iin traders, which were intended to accompany aml explain an 
atlos of the shone of northwestern Amerina, published tn Taz 
in St, Petersburg and in Bitku, 

Map number 7 of the othe represents the southern const of 
Alosks from Lituve baw westward to Tey ley. On the ate 
dheet there ih more detailed hart of the ishuil plong the 
eastim border of Yakutot imy-. 

The height of St. Eline is givenne 17,000 feet; ite position, 
latitude (1° 2 A" and longitude 140P 4", distant 50 milee from 
thesen.t [tisstated thatin 1434 the mountain“ began at times 
te enioke through a. crater on its HiUteastern slope” At the 
tine ofan earthquake at Sitky (1547) it is anid, to have emitted 
flames antl ashes, 


* Atlas aif the Northwest (Cot of Amerion from Merinw stenit ti) Cape 
Coniuntes tind the Aleution Elunds fote.]: 2, St Petersburg, 2, With 
imix und hivdrographin observations: 8°, St, Petersburg, Usa 

Hing fiiut-yote on poe JY le is stated that Chptnin Vesilet, in the ship 
(Rerylie ( Giwsarcey), aairialied the height of Moca Pairweatior te he 
[Still fret. 

HW—Nat, Grow, Mas. vot. IL, dail, 


= 70 LC. Rexwell— Eepedition to Mant St delta. 


lt will te seen from the seomunt of the exploration curried on 
Inst sumer that Moturt Si, Elias is cond of stratified rocks, 
With nb indication of voleanie ori: and these reports of erp. 
tion titat comieyuenthy be considered erramnerniie. 

The low country between Mount St, Wias and the son i4 de 
seri bent by | ‘Tobonkef asa tinder coveted with forests amd grass 
“throu crocke io the gravelly soll, reo eovnttil ber ort treerveen th: 
More recent knowlodge ehow=-that this statement aléo je errone- 
one. ‘The adjacent oro ie stated te be shallow, with shelving 
heittcn ; sit 4 chistes of halfa vert, five to twelve fathorme were 
obtained and at-twe niles from lac, thirty to forty fhe Gof 
aarverti Leet), 

The Pinipilima focks ane gall to hive Teen discovered ty Tt 
liv the Spunish cuptanin Arwigas They were nlsy seen in 1794 hy 
the: Hueleetuan "Palio, inthe shaq (re and nnmerd after his vessel; 
Ties observations are interesting; and indjente that possibly 
there may he sobmerged momines: in the terion where there 
rieks ur) reported to exist, 

Many other oleervaticns are riot! concerning the mot 
taink and the lave in the vicinity of Yukutat. While of-intorest 
toy travian and te geographers, these have 10 ititedinte con- 
matin en the review explored daring the recent expotlition. 





Usrrep Stares Coast an Gover Sunver, Psy4* ESS 


The survers carried on-in 174 by the United States Const 
Survey on the shores of Alka embmecd the region about 
Yakitet baw. They were conlucted hy W. HL Dall anid Mirous 
Baker. Beside the survey of the civest-ling, loterninntions were 
tumde of thé heighte and positions of geveral niquntain peaks 
Letween Glitier buy and Cook infet: Dalle aecount of this 
AUTON CONTRI A lirief dketeh of previous explorations modo 
siiimary of the measurements of the higher ponks- of the region, 
This material ting heen need on another pogo in iliseussing the 
height of Mount St, Kline. 

Hesidlis the geographic dute athe ral be the United States 

‘oat Survey, Hine Ciaervations were thadle cH reolauey and on 
the glaciers of the tgion about Yakutnt buy aod Mount St 
Rives, Exccr potions wivet be taken, in the lvht of nore tocont 


* Appetuiia Su 10, Toport of the Superintendent of tie Tse ‘iinet Stut= 
vey for the yar 1879: Washington, 1678, ppp. lar—tor. 
(Pacitls Const Mibot, Aleka, qeort 1: Washington, 1880, iL eid 


Paeconryoal the Motompina larder. 7 


exp horsitionn, to sone af the conclusions reached! in this cantise- 
Si cvs Ov LT supap enna tnt the @higter dewoter toy pisdildgey anil jplanlens. 

A deseription of the St. Elina region in the Pacie Coat Pilot 
supplements thi paperio the vost survey repart for 1875. "This 
iW inl thtivtive Heripdintion frie all available source: of Infer- 
HHO ihiresting to havior. Dt curtains, beridods a Valine 
stmmary of whit was koown wt the time of ite publication erie 
cerning the history and pliveion! featore of the eonntry te which 
“itrelates, Tnthis poblication the troccharseterof the Malaspina 
Elacter wos. first recorded and its name proposed, The deserip- 
tie) be sue find lives : 





“At Point Mate anel eustentel to dhe Kwik rhwer thie eliire ya lene 
dere) by tees, appironthy willows an} oudders, with a eouiewhedl dure 
tilt a litth farther back, ‘Hehind this.riees o phot ver Toacen he ot Vekarte, areal 
tine theeritead lis varios rorignters, About the vicinity of Tebberboolls 
Nearer Point he tome cue, bot Dewi desi nour Die river, “Tlie the ff ar 
totlle lies eunael behind rises higher thon the river valléy and manplotely hielo 
it froin the! aint, anal is be etter hie of veguinetion (exempt u few 
rape patches on ite fier} modheppuneniiy is conypemed of gincial ditris, cinch | 
cif weakly bs oil se meebetiele color. te May, (ATA. whet oberrverd br the 8, 
(, Teel Sicrvev peurty of tint voir, the oxtensivy thittened tay col’ thal tallied 
toned ur prlatkiaas wae comers) with a amooth anleven sheet of pure white 
wader. Tom thee latter part of June, 1830, however, this sw Lael rivelteed, 
itd Gor the Phret tie the eal and, treed exctronitltuury chatter of thibe 
platen wes nevnled, Within the beach aml extending in a orth westerly 
rection to the vallew beeline it, at the fiat of tlie St. tie Alpe an amiles 
termined ivan, Chis batman, fr a Ler grt if ds aie greet field af 
lirie ioe, Almost overrwher sothing be visibly bot bowhdorstiet and 
winkvel: tt at the tht montioned, hark of ihe bhelit betwee Pecint 
Manby aml Sooner Pott, fora equi of sever nyu toile tha cirerliel 
i dirt badd fillen Ly, awlteg te the rooltite of the ine betenth, cmd prvenlind 
a anther of brvken plinactos of lee, euch crowns bro patch of diet, «tard 
Ing close to one tether The ob forest of prbars, trra thoetweietticr ri boorledat 
frm tie silt of the platews gratawlly ina ser al senubetrcilar syedy 
toward the bowel, near whieh hewever, Che elirt anal ero dgtie preelon 
inate, forming a sort of terminal morine to this immense, bared, inv 
able hacker, fer it is nothing ele. Trahis of lane bwhlers were visible 
hie and there, aid the wemeral tend. of thee plucter encased ho Te nerthe 
west ated sort hewet. 

“Botwern Disenchantiient tie well the feof Mount St, Elias on thn 
Hattie of the Alpe-eevinitenn ghacereavere coonted, af whieh about ten 
wore bolidind tite platoan, bot nem ate of very lange step, onl the «am 
total af thon) all seemed far toe Little ta supply thi museter of tvs platusis bf 
ih wert bo pies nition, The lower enbeof thee emf! glaciers oome 
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dhewen tote thecriwer talles befan: miertione! aed at eielit anaes Ln ienernl 
to the rend of the platewn. To the burieh glacier the 17.5, Coast Saniey 
lina applied the namont Maluepiae in honor ef that distingntnlied | and 
Unnfortanate exploeee. Neo cvenntianrtlere could be seen between the small 
dlachits and the Malaepina plate, os tho fer dip below the beewerl ait 
ther eurmit of the latter, Tho Maheepin lined tuo neve, Gor wae Chere oy 
falls ert bie ther ctinset hon ef its wks cum fur mm thir eve ool reach: “Every 
wher, eteopt when the pinnacles pootraded ate) ina few eprete on the fier 
of the Whitfdtewas covered with a thick dtratum of soil, gravel aul statin, 
Here uit ther showing stunll patches of bright groin herbi The thet . 
weetwanl from Point Manty may probably prove of the sunw chameter” 





Mott Cook and Mount Vancouver are normed in the Pacific 
Coast Pilot, and ther elevations and positions are definitely 
state Mount Malaspina wos olso numed, but ite position. 
is not given: Daring the expedition of lust summer Th wie 
found iioprecticable to decide definitely to which pak the mame 
af the-areat navigator was applied. So existing nomenclature 
was followed as nearly tis jwestble bv attaching Malaspina’s name 
Mi pasate Hhiit clave miles east of Monyt St. Elina, [ts posi- 
tint 4 indicdted on the neeormpanying niap, plete 8 (pig 75). 

sever! charts of the suuthern const of Alaska ieconpany the 
ropurta of the United States Const Survey for 1874, referred to 
above. A pmirt of these have boon independently published. 
These charte were ased inamapping the const-linn as it appears 
on plate &, and wore frequently consulted while writing the fol- 
lowing: pages, 


New Yorn Trwes Exrrnrrios, 1888. 


An expodition sent out by the New York Tita, in charge of 

ldentenont Frederick Schwatka, for the purpose of muking geo- 
etaphiin aie A and clitihing Mount St. Eling, leit Sitka 
con the WS: 8: Pinta, on Juby 10, PSS, and reached Yaokutat 
hay two days tine: As it wae found impracticable to obtain the 
nicessory assistance from the [ndinns to continue the veynge to 
ley bay, whenee the start inlanil was planned ti be nvaieley, Cay 
tain N. Nichola, the commianter af ithe Mata, eoneluded to 
take the expedition to its destination in tris vessel, On July 17 
a landing wae made through the ert at Tey bey, and explorution 
af ore legen. 

The peurty comsisted of Lictiteriant Schwatka, in charge: Pro- 
fessor William Libbey, Fr; and Lietitendnt H.W. Seton-Kurr. 


Prenton Attempts te Sonate 82. Ethie, is 


The tamp hands were Jolin, Dalton, Joweph Woods, and several 
Indian puckers.” 

From Tew lay thy expavlition proceeied inland, for about six- 
teen miles tno Tite loading nearly lie north, toward the suminlt 
af MowttSt, Eling, The highest point ehchied, 7.200) fort, wae 
on the foot-hille of the tain runge teow called the Karr hills. 
The tine oomnpied hy the expotition, after leaving Tew hay, wos 
nine or ten dave, Se fir as known, no ayvstomatioc surveys wore 
erred 0. 

An interesting aceount of this expedition appeared in Seton- 
Karr’s book, © The Shore and Alpe af Alesha.” Many observa 
tions on the glaciers and norines of the migion explored wre 
racnnded in this work, ‘The map published with it hax heen 
heed in compiling the western portion of the map forming plate 
3. where the route of the expedition i iidirated, Another ao- 
count, espochilly vuliinhle for ite resend of seiontitic olvervations, 
by Professor Libbew, wae published he the American Geowraphic 
Society. The Guyet; Agassiz and Tyndall glaciers, the (Chaix 
hills, ond Lake Castani roecive) their names during this expedi- 
hon. 

Lictitenant Schwotka'’s graphic and entertaining aconant of 
thit expedition, published in The Cevtieny Maiiciae for April, 
IS, gives niany details of the exploration anid iHustrates ‘LLY 
of the chitrarteriatic features of vouthern Alwkn. 


Tomas Exingprrix, 1338, 


Anvexpedition condunted by Moser. W. Toned Echvin Topher, 
of London, treorge Trokn, of Brussels, and William Wilbarns, 
of New York, was made in 1488. Like the Times expedition, it 
‘had for its main object the ascent of Mount St. Rhine. 

lew tiny wile reached, boy ries af einees from Yikutat bay, 
on July i, and an inland journey was made northward which 


* The aeowante of ih ex petition ave ad iillwe: Heyeert five Liititenet 
Schwatka ln the Sow York Tive®, Oeboler fr, E886. Snine of Ulin Cheoptapli- 
it! Features of Socthvasionn Alike, fer Willian Libbey, dry in Pint Am, 
(iew. Sac, 1886, pp. S7UH: Shem an) Alpe of Alaska, ly HW. Setan 
Karr, Landay, (857.8%, pp. LXV, 42-148: The Alpitw Regions of Alia, 
by Liewtenant Seton-Rurr, in Proc Roy. treog. Soc, vol EX PSST, pps al- 
285; The Fin peedithon of “The New York Tis” (Leni), 6: Ldetitertartit 
Schwutka, ity The Chnhary Migezinr, April, tL, pp. SRST. 
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covered a large portof the drow traversed tar Che perevicne ex pendi- 
tion, The highest dlevation reachel, aceonting te anoreid laenon- 
oter and boiling-point measrements, was 11460 feet This was 
on the southern side of St. Elias. 

‘The only aceounts of thix expedition which have come ti my 
Hetion aren interesting article hwy Willis Willtamwin Sevier’ 
Magasin and a more detailed report by H.W, Toplist, aecrtn- 
panied by a map tan) by a fine iHinetration of Mount St. Elias, 
in the Alpine Jiurrial} 

This brief review of explohitions enrried on in the St. Eins 
reyieh previous to the expedition sent out in Tse) tiv the Na- 
tional Gioograplic Society is Inonmplete inmny portiniars,S but 
will tidicvte the most proniaing sources of information vonceri- 
ine the country dloserihed inthe following Juror. 


* Now York, April, TSS, pp. RT —Het, 

+ Tophim'é tuap was tiset fn eotnplltng the wieetinrn parrtinns ait Vie: eeiaaye 
fortulnge plate S, atid bie route ie there Indleatet. 

? Lowion, August, LASS, qu S47. 

F Yakutat fore Moo tse viedo! by wenmeks al the ( plted States Surya 
Coitad Stiles Rewerine Marine and hy numeri troling vente: int 
reporte of oheervations tombe during there vowarc have feet) been Avon 
during « sonew hae exhaustive search of Literstune reliting to» Aliiwkin. 
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SKETCH MAP OF MOUNT ST. ELIAS REGION, ALASKA 
By 
Mark B. Agerr. 
Western part from maps by H.W. Seton-Karr and W_H.Topham- 
Coast line from U.S.Coaat Survey. 


PART I. 
NARRATIVE OF THE ST. ELLAS EXPEDITION GFASNO, 


CNW ASTRA TIEN, 


A lone-choriahed deaive to stole the genmphy, roology. an 
Hlacier of the region around Motinit St. lias was finally wratified 
who, in the sanminer of 100, the National Geographic Whey 
Houle it poswiblo for tie to tudertuke win expedition ty that prart 
of Aluska, 

The expadition was uranizod ander the. joint auspives of the 
National Cieographio Society and the United States Cebliglial 
Survey, but was greatly assisted by individunle whofolt on in- 
tiireet in the extension of ; geqyruphic knowledge. Ror the ineup- 
thon wif explorition aud for sectiring the noeesury funds, credit 
if adlie Mr. Willard 2, Jobiecn, 

The neties of those who subseribodl to the exploration find of 
thie Sordiety are of follows : 


Rownton Leach, Hiaey Ganvett. 
Everett, Hayden. peice d, Bell 
Cha on Oliver, 4. Diller, 
MM, MeCartetiay. f W. Powell. 
A. Wilkins, J. G. Fudd. 
Willa 1), Jalinsen, A. Ciriliany Bell. 
[sraol CL Bisel Gardiner (4. Habhardl, 
Cl eart. Theta pc, A. W) Greely. 
Barry Kine. J. We Drlilipree 
Morris Bion: 1. W. Nuva, 
Win, B. Powell, Edniund Alton. 
4. T. Carpenter. Bailey Wilia, 
Charles Nonlhof. BE, &. Hosrwr, 


Hoger= Rimie, Jr. 


was ehoaen by the Boord of Manayurs of the National Geo- 

graphic Society and by the Dinnctor of the United State 

Giolvical Raney to take chung of the expedition and. to Curry 

cork woecelprii seal wnithalneial: stuilies, Mr. Mark B. Rerr, topoyrrapher 

on the Gevlogival Survey, was asskene! as ay assistant, with the 

dtuty Lill niaking oh topographical map of the reqrinn explored, 
(par) 
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Mr. BS, Bremer, of Washington, D.C, volantecred his services 
as general aeeietant.* | 

Mr, Ker Witt Waehington: on May 24 for San Franeiseo, whore 
hit nae arrangements far his special work, ind reported) to muy 
of Senttle on June t, T left Waehireton on May 25 and went 
directly te Seattle, where the nocssary proparntions for, oxplor- 
liye ti tnknewn and isoloted region wore anche, 

Front the largo tam ber of frontionsmen and sailors who applic 
for positions on the expedition, seven men were selected as 
camp hands. The foreman of this foree was J, ET, Christie, af 
Seattle, who had spent the previons winter in charge of an.ex- 
pelition in the Olsiplin aonantains, wal was well versed in all 
that pertaine to frontier life, The othor camp hands were J. EH. 
Crumbuck, LS. Donew, W. L. Lindsley, William: Partridge, 
Thon Stam, ond Thetis White. | 

The individual motuhors of the party will be mentiongd fro- 
quently doting this narhitive; but D wish to state ot the bogin- 
titig that very much of the suovess of the enterprise whe line to 
the bard and fithfal work of the camp hands, te cach one of 


whem [ fool personally indebterl, 


Two doga,“ Bad” and “ Tweed,” belonging to Mr. Uhristiv, 
niso become tavtibers of the ox qeedition. | 

Al carp supplies, iInchading nts, blankets, rations, etc., werd 
puirchasad wt Sette Ravtions fer ten mien for one hundred divs, 
on the dmauia of the aubsisténee fornished by the United. States 
(idologien! Survey, were purchased and aattably packed for 
transportation ii nm humid cliruate: Twenty-five in can were 
oltained, each mieusuring 6 x12 14 inches, and in each a mixed 
rition sufficient for one man for fiftyen days wae packer and 
hermuationlly sented. Thesy rations, thus secured againet Hieiabiire 
and in convenient shape for miuryving on the back Cor pucking”), 
were for use above the timlwr line, where cooking wae prssilile 
only be aneand of ofl etowes, The remainder of the sujplivs, 
intimdedt for use Where fined fir cutnpefines could br obtained, 
were secured wither in tin ound or in tanvar Racks, 

For cooking whove tinibor line, two doullewiek. oil stoves were 
provided, the ustinl enst-iron bases being replaced bey stiller 
reservoirs of tin, in order to avoid monecessary weight, Coal oil 
Wis carried in five-gallon cans, but a few rectangular cane hold- 





* Goples of all ieetroctione jnwurnitar the work af the expedition are 
given in Agqenubio: A. 


The Chit, oT 


ig one gillen och were piteviched for nae while on the mane, 
Sulkequent experionce ‘proved thit thie arrangement wits ante 
factory. 

Pour aoven-hysevon tonte, with ridgw ropes, and tivo pyram- 
ital ninety-nine center-poly tents. with flies, wire pirowicleil, 
i!) mate of cotton rifling. The smaller tents were for aew in 
the higher compe, wo) the larger ones for the hase compe, The 
tetits were us light as scomed practicable, and were found to 
answer well the purpose for whith they wore intended. 

Foith mun wee sapplict with one doable Hudeon Bas blinket, 
a waherprail euitkl, ot water ira tit (the mint serelopalide Does: 
the son wasters need by sentrien), aml an vlpaistock® Fach 
Hut ike enrriod a whit made of Tivlit duck, seven feet Ayunre, 
te protect lis blankets and to be tse as a aheltertont if me 
quired. Each rember of the party was alee reyuinal to love 
heavy heots or shoes, aed suitable woolen clothing, Bach oui 
wits Turtishod with two pivors of heap.“ eed-line,” 50 feu) in 
Jength, ty be used in packing blankets and rations The lines. 
were doubled many time, eo a6 to distrilnite the weightan the 
shoulders, and were connected with two, benther straps for biek- 
ling about the packawe to he cxrrial, The col-lines were tise 
insiowd if ordinary pack-strpe, for the reason that ther die 
trituty the weight on the shoulder over w browler aren, and alse 
hocause they own ho winedo Lriinediitel vy orailuble for clip line, 
Crimsing stream, ote. when toytired, Several extrid lines af the 
samt material were also token as a reserve, or to be aed Tu 
roping the party together whey nevesary, Sever! ofthe party 
carried rifles, for cach of which « hundred rounds of fixed ame 
mitition were ixued. Twooloeaxes for the party were alsa 
preehited. | 

A quivas boat wae made by the men while en route for the 
Heli, buat there was no dernsion to use it, except as a Movin for th 
coohe left at one af the onrlior canips Subsequent experienee 
showed that siow-hoes and wie or two sleds wath lye been 
servierable; but these were not taken. 

ur instruments were firnished hy the United Stites: Gin 
logical Sarvey, The list ineluded one transit, one prudienter, 
ene sextint, tro prismatic compasses, one compass clinemabter, 














“Light rubber cloth war ordered from San Prineciaeo for the ysturpure of 
nllowing eel tusk Wwitter-juneof aheet to pluie winder ht blankets, but wus 
nairt reneibind bt Litgser tis Lies flamed | 

12=NatT, Geen, Mag, Wo 0, 
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four povket thermometers, two payehroneters, on fleld-glass, 
twa anercorial harometer, three anengitle, steel tapo-lines, won 
tw) photerapliie entiiis 


Fito Shari i Syrka. 


Proparntions having bev completed, the expotition stile 


from: Seattle dine 16, 0m the steam (deen, belunging to the 


Pacitie Com Stenmehip Cumpeiny, in command af Captain 
Jame Carroll) awl Auached Sitka on the marnitig of Jane 2 
This portion al uur voyage wae through the jostly celebrated 
“Tilundl poseage "of British Colniiliin aml sonthenstern Alaska, 
and was in every way delightful, We roueled at Vielorin aned 
Warnell, ond, after threading the Wrangell narnows, entered 
Frederiek sound, whero the first floating ieq was seen. The 
bergs were froma neighboring glacier, which enters the sea at 
the head of a deop inlet, tou far away to be seen feo the 


course followed Lr the Gace. The ronte northward lod through 


Pterplicaie jercg, wil afferied vlinipae of glicler both on the 
jontoland aod Go Admiralty islam = In Talos inlet sewern] hour 
were aqwnt fn exanuisiiee the glaciers, two of which came down 
to the «on, One on the western #ide of the orl, wn iee-stream 
know ns the Norris vhivior, descends through a deep valley and 
ies prtichs: tenbe ti rod ieefoot on, approaching the water, thotigh 
it is not washed by the waves, owing to an acrnrailation of pentnel 
nhewt its extremity. Another icestream ik tive Taka glacier, 
situate! at the heal of the inlet, ft cone boldly down to the 
water, and nnd ina splendid dea-cliff of azure blie, sone 250 
foot high, The arljaeent waters are covered with louburgs shel 
by the glacier, Some of the enaller fraghirts were hoisted ot 
lord the Queen for table we The bold, ricky shores of the 
inlet are neatly hare of vegetation, antl indicate by thor potished 
ard striated sorfktes that glacier of far greater magnitude than 
those now existing formerly Howed through this channel, 

After leaving ‘Tako intet,a day was «pent at dunean; anil 
then the Quen steanint up Lynn canal te Pyramid barker, mesir 
ite head. For picturesyae beauty, this is prohably the fii of 
the fords of Alaska, Sever gliviets on wach sire of the jmbet 
coe dawn nearly bi thie sek, ard sll the Higher Tht wre 
bried benenti perpetnal snow. On returning from Lynn ennal, 
the Qieee visited Glacier bay, and here pastengers were allowed 
« feve hours on shore at the Mott glacier, The day of our visit 


The Mie Glacier ri 


was titisilly fine, ail a splendid view of the pret joestrean 
With its any tributaries war olitained from a hilltop about a 
thensaod foot high, on ite castern border, The glacior discharge 
inte the head af the bay and forme magnifeent tine of jee. 
‘ifs over two hundred feet High and three niles in extent. 

This portion of the eouwt of Alaska hus been described bye 
sertral writers; yet its blewk shores ute still in lunge purt unex. 
plored. To the weet of the how rise the magnifieent poke of 
the Falrweuther rinive, froin which flow TUL pret joe rer tis, 
The larrest of the glactors deseonding from thee mountains into 
Glick bav'is enlled the Paottte ehiclor Like this Muir glacier, 
li didéeliies vast ootubers of beelerze fita the ain, 

The vay after Jenving Glacier hoy we arrive atl Sitka, nod we 
soon ae practicable calor on Licutenant-Commander (), 'F- 
Faorenholt, of the CLS. S&S. Piuta, who ‘had previously rooceiverl 
instroctions fret thes Searatary of the Navy te take ete Yaktiak 
luv. We also pil our respects te the Gerernor and other 
Aluskan ifficiils, and made a few tina) preparations f for the shart 
westward, 


Frou Soca to Yarorar Bay. 


AY of cur effects having been transferred to the Pinta, we [wat 
tones curly on the morning of June 25, 

Honorable Lyman EF. Ainapp, Governor of Alaska, taking 
wilvantige of the sailing of the Mate, acenuppaniol m= on the 
wove, Vor, Bletery Hoursin, andtis commierator, whee joined ‘tes 
far the pry wee Mf obtaining information convening the Todini 
at Yakutak, 

The morning we left Sitka wae niisty, with oome=ioial showers ; 
lint oven thee onfivorible conditions vould not obecure the 
beiite ofthe wild, densely wooded shore along whic we steno. 
The weather throughout the vovage was thick and fogey and the 
aon routh. Wennehored in [he Monti boy, the firet indentation 
on the eastern shore of Yaleotat hay, tate the fi lowing afternoon, 
without laaving obttaitimd <n rutile plitin pein af the ringgit 
cnt scdnary af the rugged Fairweather mie. 

At Yakutut we ound two small India villus, owe on Khan 
tank Hand andl the other on the tiainland te the eustward (both 
shown on plate 8) The village om Khoantank island [iy the older 
of the two, tnd sonsiets of six Houses beilt alotig the wouter’ 
edie. The howe: are made of planks, eich hewn from a stale 


50 LC. Rieetl—Eppedition te Mowat St Bhar. 


low, after the douniwer of the Thinkets generally. | ‘Theev nine reet- 
hngalar, and linve openiige in they rook, with wind guards, for 
the carape of amuoke. The fires, around which: the faoilies 
gather, are boilt the centers of the apace below. The houses 
areenterod by thease of oval openings, elevated two toot above 
the ground on platforms wlong their fronts: In the interior of 
pach there isa rectangalir epece abet bwenty feet rqiiiire sir- 
rounder by tulved platform, the (uter portions of which are 
boat aff hy partitinne and divided i iotiy dtaller han bers. 

The canoe: ide at Valeutat are exch hewn from a single 
spruce lov. and are goul examples of the boats in ise throught 
southern Aladkn They ore of oll sixes, frat i srl orft 
scaroly large endoigh to hold a single Dndian to graceinl Tants 
forty or file feet i Teneth and capable of carrying a ton of ner 
thandise with a dexen or more men. They have high, over- 
teaching stems om! sterms, which give them a pictrresque, 
foncdolnlico mp prance, 

The village on the taainland i¢ hee pleturesroe, if euch a tern 
tomy be allowed, than the group of housis already described, 
but itis ofthe same type Near at Hien, wong the shore to the 
southwinl, thee are two lig howe, one of which & used ot 
prent oe inission by Rawernd: Carl J. Mendrikeen andl hie 
nevistant, the other Wali covnpiod aa a trading post by Sitka 
hire hatte. 

The Yalutat India are the most weeterty branch of the 
grdal Thilinke’, fimily which inhabits all of southensturn Alaska 
and a. portion of Hritisls Colombia. In intelligence they are 
above the average of Indians genemlly, and are ofa ft h higher 
t¥pe than the native inhabitants af the aller portion off the 
if nited States ‘Thay are quick to learn the wave of the white 
rayeh ti, anil are especially ahivewd in haraining. They are entiue 
Podlians par etreliouee, and pass a jorge part of thelr lives on the 
water to quest Of daliion, seals, and sen-otter, Daring the sim. 
hit of ctor visit, about thirty #ea-otter were tiken.. Thoy are 
tistinlly shot Li the primitive menor with copperpointed arrows, 
ilthough repeating tities of the mort improved patterns are 
owned by the natives, in spite of existing luwe-ngainst selfing 
hroochdonding arms to Indians, The fur of the sea-otter f= 
acknowledged to be the most heantiful, and is the most highly 
prized of all pelte. Those taken ut Yukutat during onr visit 
were sold at an averiee price of about seventy-five dallas. This, 
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together with the -ale af lew vuluable skins and the heahey 
received for huakett. ete made by the women fer the tavarist 
trade ta Sithn, brought a condderahle revere te the village. 
liniprovidwnt, Hike nearly oll Talore, the Yakutut villawers suc 
aptricl it the trading jet the money cated in this way, 

The Yakutats belong without question tu the Thilnkit stick + 
hut viet from tril farther weetwird, who travel inskin boat, 
are known to have heen rade, aed i} eseme probable thot-sonme 
mixture of Thinket and Foruit blood may ooour in the matives 
at Yakutnt Tutifebeh admixture hos pocurred, the Innit le 
nent if se snl) that it eens the natier of ome not skilled in 
ethinolowy, 

We found Mr, Hendrikeen moet kind and obliging, anid ‘ire 
indebted to hint for many favors pid great eeiahiie Arie 
thamnts wer made with hind for tending a liose—baroieter thoes 
thins dday during Jaly and Adgret. Ae nlew masisted us Lge 
acting ae an interpreter, doe in birt Dedire ned eunies: 

The weather continued thick-and stormy after reaching Yalet 
tat foyyand Captuin Farenholt did sont think it advienhle to'take 
his vessel op the main inlet, where many dangers: were reported 
tiexist. Aveanoee having been purchased from the trader and 
ethers hired from the Tndians, «start was made from the head 
of Yakutat bay early on the nierning of June 2, lin cum party with 
two al the Pinta’s hont= Ioaded with mijpplies under the eon 
minted of Ensign C) W. Jonge. 
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Bidding pood-hee to one friends on the Prete, to whore we wenn 
indeliterd for many favors, we eturted fier cur tripoup the bay in 
tt pennrtns fiin-sterm. Oi way at fire led thireach the marrow, 
jlachd waterways dividing the ‘iands onthe outersaldaot the 
hay. ‘The idands sind the shores of the mainheul are densely 
Woedel aod appreired pictoresyue and invitig even thrmnigh 
the veil of mivt and min thet shromiled them, The forects von- 
aist principally of spriee tres #0 doime and having sachin tangele 
af uadarirish that it ie ouly with the greatest ifiewlty that one 
ran fore away threugh them: while the growed beneath the 
forest and even the trinks and branches of the tiving trees; are 
rovercd and festanned with luxqrinnt srowthe of mossed and 
Hehene. Our trip along these wooed shores, brut half revealed 
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throwel the drifting inist, was towel and enjavalbe i apie oF 
dixeoinforts due tothe rain, We rejoiced at the thonght that 
we were nearing the place where the agtun) labors of the experdi- 
Hon would begin: we were approaching the unknown; visto 
of unexplonal regions filled with new wouders ooeupied cur 
fancies, and taade te eager ta press en, | 

About tieot ot the first day we pitelel our tite on a strip of 
shingle ekirting the shore of the intiniand to the east of Knight 
wind. The Plafa's hoats aprewl thelr white wings and aniled 
wiry (a the scuthward hefors a freshdning wind, til our Lost 
eannertion with civilization was broken. As one ofthe frantien- 
Hien ut our jeri ¥ remarked. we were “at hiane anyicw nore ‘li 
may Appar Atrange to some thot any ane oould apply such a 
tern to a cup on the wild shore of an annex plored country ; foeat 
the Bohemian spirit i¢eustrong in-conre breasts, ninel the restraint 
wf civilzation so irksome, that the honing inetinet is eversil 
andl leads irresistibly to the wilderpess ane bie the silent moti 
thin tops . 

The morning atter wrriving of oor fist comp, Kerr, Uhiristic, 
wo! Hendrikeen, with-oll the comp hades dxegpt two. went on 
with the canbes, uid in a few houtereiched the entrance of Dis- 
ondluintinett luv Ther found &yanping plact about twelve 
infles ahold, on a natrow stetp of shingle heneath te precipice: 
of Point Esperanza, and there established our second camp. 

ALY nemesary delay of Carp |} was. utiliged, =o fara possihile, 
in Jearning what | could coneorting the adjacent dountry, and 
in woking a beinning inthe study of He geology, Our camp 
was at tho immediate bage of the mountiins, and om the north 
eastern side of the wide plateau bordering the continent. The 
jileetavats stteiches «qutheastward for twerity or thirty willes, ond 
is low wl heavily forested. The castern shore of the hay mear 
our fire comp is formed of bliaffe abuut 140 feet high, which 
hive been caten lack by the wares #10810 expose fine sections 
of the strate of sand, grmveland howlders of which the platean 
idcomipused, ATL the lowlunds bordering the montane have, 
appercntiy, a como, history, and divhties owe their origin 
principally to the deposition at (lebivia Troght fii. the nevi 
tnine by former glaclirs, When this material wae dujostted, or 
spon afterward, the lanl was deprested about 150) feet lower 
than at preecrt, ax shown bya terrace cut along the bnss of 
the mountain at that clovution. The steep. montitain fee ex- 
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tending nurthwertward from Camp: 1 te the motith of THsen- 
ehantnncit bay bears evidence of bvesivier Haus uphieaved side of w 
‘fault of quite recont origin. The steep qrulfnntiin soe sbinthorvel 
eomdition if the rocks olony this line are evidently di to the 
eriching whith accor panied the Uiplacwnent, 

Th the willl edie aleve our first enmop, o armel glacier wis 
found desewnding to within 600) feet of the sealevol, and giving 
rit to nowiht, tearing streun of milky water, Eifierte to neaeli 
the glacier were frustrated hy the henipit yoof the cbrippine-vegetion 
tien and hy the clouds that oheenred the mountains, 

A cntine trip wie made to a meky islet fotween Knight ishiund 
ani the mainkand toward the: north, ‘The ielet, like the roc les 
in the asljieonk meuntiin tage, ix composer of sandatane, 
intently shuttered avid seamed, anid nearly wertival tn attitude. 
Tis surfs) was denacly oarpeted with wraw mud brillivnt Hower 
Manv séa birds had their homes there, From ite surnit a tine 
view wos abtiined of the thond-<apped mountains toward) he 
herthoast, of the dark fort covering Kiniglit island, and of the 
brand plates toward the southowt Some af the nest char. 
ing effects in the scenery of the forest-olad wad miet-covened sheres 
of Aloka are doe to the wreaths of vapor ascending fron the 
disey forests caring the interval in whieh the warm sunlight 
shiives thro the clouds; nad oan the dav of our visit to the 
islet, the firests, whet Wave asaveuasticn ied bese tuvist, went np anoke-like 
vapor wreathe of muny fantastic slinpas to mingle with the clouds 
In which the higher mountains disappuyred, 

At Camp 1 the pertonnel of the purty was unexpectelly re 
Hood. Abe Deenier wae Tl, and ‘rotinined with me at vain 
instead of pushing on with Korr and Christie: and the weuthor 
continuing stormy, lv conclided to dhandon the expuntitian andl 
tetan to the nissenat Port Mulerave, Having senured the 
errvice=of an Indian who chanced ty pss cnr caunip in hiscanoe, 
Mr. Meaimer bade ue geod heyyy, omsconice! himself in. the fruil 
eri and stirted for sunnier lands. Tt wie subeeynently learned 
tht Ww teaetwd) Yetlutak without ruvistiva ys, ord ya firw days later 
sail for Sitka ina small trading sehoaner, Our fire during 
the retonineer of the semen, not ineludine Mr, Henedttkeen an 
the Tadintis, whee derviess were cna] for ofly o few davs, 
mui hened titie wad all tebe. | 

Cn the evening of dome 20 we bd i bright canpHfire bhacinge 
on the beach toe weloume the returning party. Near sunset a 
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annie appeared i in the eaaaaNNae dm Wi sliot was fired ne it came 
round a bend inthe aber. We felt sare thet our conmipanions 
were returiime, and gall rt WL iva Chay Fomritipe cape fine ta 
wheet them after their hetl dav’sowerk ott the water. Asthe 
mili apipreciotiwd, mech dip of tiv punilcley sent-o foshoof light te 
tis, tied way teen | distinguish the mun at their work; ho} we sean 
isnovera! thet itwas ocenpied not by earown patty but by 
Indians returning from a seal hont in Disenchanteent baw. 
They brought their canoe high on the beach, and mude them- 
ailves at home about otir matiprtine. There were semen ur eight 
well-built youne men in the purty, all armed with guns, In 
firmer tne such an arrival would have bee mgwrided with 
auspution: lit thanks to the somewhat frequent visits of wat 
voewols to Voleutat, wood aléeo to the Indios of missionaries the 
wild spirits of the Indinos have been greatly subdued and roe 
‘duend to sembeivilized condition during the post quarter.of a 
celtury., 

Just asthe lone bwilight deepencd inte night, another crf 
came around the distant headland, but less «wiftly than the 
former one; and secon our pietn reaqueentiog, with Christie at the 
stern stooritia zwith a paddle in true Judinn fashion, grated on 
the #hitigle beatich. Christie has spent ouny year of his life 
with the [ndigns of the Northwest, and has ado pled some of thete 
halite, On beginning frontier life onee more, he ilisenrded the 
tut of the white nun, and were a blow eloth tied tightly around 
his forcheod aul streaming off in loose onds bohind, The change 
wes weleome, for it added tothe picturesyue appearance of the 
party. 

The men, weary with their long row against current. aml 
heel-w inl, ereatly enjoyed the campfire. Our Indian visitors, 

after Inoching Tightly on the leafstalle of 4 plant recmbiing 
celery (Arrheengetinnt), whit li uruw's aburichintly uw crv where Curd 
the lowlands of southern Alnska, dlepurtenl tosatl Yukutot. 
Supper was served inoue of the Large tents, and we all rllint 
wueelyesin our blankets fir the tight. 

The next dav, July 1, we abandoned Comp 1, passed by Comp 
3, nid Inte id tho afternoin teached the northwestern side of 

Tokutut hiv. opposite Point Exper. Our trip along the wild 
shore, midiet which «a heavy surf was breaking, was-full of nerr- 
elty and interest. ‘The mountains row sheer from the water to 
a height oftwour three thousand feet.  Atrout their nase, like 
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ilark drapery, following all the folds-of the munninin side, ran o 
hated of yeeetation: lit ihe anrien forests lied meethy disnp 
pened, ariel only a few tree were sivt here and there in the 
Hiiper catons. The position af the terrace along the Iiwe of the 
nmiotntaii, first netiowd nt Camp t. eoult le plainly tues, 
although denwly caverwl with huwhes ‘The mountain jan kes 
phove wert all sharp wind angler, indicting of w ghiriew that 
they had never boon subjectil to ylavial aetion. Tho sandetoie 
and shales forming the naked cliffs are fractured ard ernehed. 
and are evidently vielding tupidliy to the weather; but the char 
aitteridtic nel calor due te tock decay could not beseen: The 
prevailing tune of the thintithine, when pot baried lavwesth 
visetition we covered with snow, ise cold gry. Bright, warm, 
‘uuiner skied are necled to reveal the variety une beauty of 
that forbidding region, | 

Our large canoe behuved well, althouth heavily loaded, Sone 
times the wind wes fivorktile, wher an extenmporiged all lesser 
the fatiewe of the trip. The landing on the vorthwestern ahore 
was effected, through « light surf, on a sandy leach heavily ou 
chinbered with ievbergs. As itwas hinzardons to beach the linge 
WauTbevey with its load of hoxes and bags, the heavy freight was 
transfirred) a few pleres ata time, teremaller canoes, each manned 
by a single Tnedian, and ull waw safely linded heyond the reach 
of the breakers Camp Swas csiublishel on the sandy beach 
just above the reach of the tide wand near the mouth ofa roaring 
brook. The drift-wood along the shore furnished abundawt fuel 
fora. lihuring campfire; our tents were pitched, and one more 
we fel) ot hon, 

Two canoos rere dispatehedd, in care of Dotow, to the camp un 
the opposite thore (Camp 2), with instructions tu bring over the 
mjtipiments left them, Kerr went over alse for the purpwiee of 
tniking a topogrmphic station on the bluff forming Point Bape 
fines should the narruw's weolher permit. 

It wae etiriods to note the eare whieh our Indians took of their 
mnie, Not onlywere they drawn high apoon the beach, ont 
of the reach of all possible tides, hut each canoe wos ewathrod in 
wet cloths, especially at the prow amd stern, to proveut them fron 
tying and eracking. The canoes, being fashioned from a vingle 
spruce logoare especially Tiible to split if allowed to dry thar 
oughly. 

The day after our arrival, all of our party and all of our ‘rnp 

1 Nat. Ghose Mag. von, IL, Tan 


Si fot. Rica Lapecitinn to. Afoiwnt St. Etiae, 


out were aseeribiled at Campo, Mr Henriksen mnvel ait 
Indian friends tik their departure, andl the work for whieh we 
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About the tontaat Uno $ the tunk grass grew waist-high, 
sheltering the strawberries uml dwarf rasplercies that liloonsed 
lwnenth, A litthe way back from the shore, clutpe ol aliler, in 
Lersporser| with spruce tres, marked the leeinning of the forest 
whirh covered the hill toward the west und sutthweet. Toward 
the north rows rug) ancuntains, Cheir stunts ehrintcedd in 
mist: in the steep gores on their sides the ends of gluners 
vieanied white, Hike five ing cabatiets ilestorling from cloudinned, 

The dav followlng our arrival dhwhed jorneht woh benatitnl, 
Every cloud vanislied from the motuntaine se bhi moegin, prevent: 
iit thor Treat eitou writ= im olor relief, We found rytit= 
abives ht the baseoof aorugmed mountain range omtemdmur fier 
douthoustward and northwestwortl, ite fret cen part = Vitesurhieel 
as te allow the waters of the comin ite extiunl inte the very rivitlet 
of the great peaks heverd, Thriigh this pening we lind a 
splendid) view of the siiw-ehel mountaties (iing the torthern 
dky and-stretching away in lessening perspective toward the 
east witil they blender with the distant elouits. 

‘Ta pographie work was started, arud the preparition of" packs” 
for the journey inland was begun at ones; and-all hands were 
eyit beaaw. A leeo-Lirie wis ines! je Me. Kerr, ancl ote 
erly Wie innde inthe development of po systeny of tmnt 
lnthlon which wer coried on throughout the seasrn. 

Chir ste at the mmp on the shore mctonlel orer a week, anil 
enabled us to hevenve familiar with oman of the changes in thie 
roged acer sunminding Vakutat ity, The hay itself wos 
covered with irebergs fie mottot the time Ohwlng to the pie 
voilitig wins aul the action of shore cirremts, thip ite moet 
lute! on the enast ajaeent to et imimyr. Fir mney digsthe 
lwarh toward both the qoarth iid the south, a= fer as the eye 
roth reweh, wae piled high) with Hue musas of blue and white 
i When the bewowes rough, the surf roared angrily anong 
the Htranded bergs and, dashing over them, formed «plendic 
dhestea farm: while qn bright, sunny dave the li leaned 
and flashed in the sonlight os the eaniner wintks genthy ripyyled 
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ite murine, ald the thonsands of ieehere= eniowdling the aanro 
Pliin sane a hunlwrlos Heet of fairy bots with ervetal lulls 
whe tntitietic wails of bloe dal white. When the Jot Stininer 
divecdraw tod hike nnd waive pluee tothe sifliorthoen tyritieht, 
which ty suniuner Iists antil the glow of the returning sor fs 
seen in the east, the dea and moontnine aesnnied a soft, nivste- 
riots hoaaty never realised bie dwellers in mien seuthern clined 
The hours of twilight were so enchanting; the varying shies 
anc changing tinteon the mighty snow-ficlds robing the nour 
tins were so exquisite in their gradations that, won when weary 
With many hours af toil, the explorvr could net resist the charm, 
snl pad the sandy shore antil the oight wae fir spent, Sonne 
Linnies Li the twiligelit has, dong after the sin Linapyeeted, the 
strminits of the majestie youks tear! the east.wore tritiatorned 
bythe livkt.of the afterglow feta mimintaiie of ume, A= the 
light faded. the ould shadow of the world crop higher and higher 
up the eryatal slopes tontil oniythe topmost spires wil pinnachos 
wore gilded by the sunset glow: At auch ctimes;whern wur ovus 
were weary with wotching the gorgeous tronstirmntinn of the 
shitw-onvered maminitains and were tore! to the farpeaching 
eared view, weed led: Vive: aturtlor ne the sight of a Vast city, 
with batthenient, towers, iitarets, and doirc of fintastic 
trohitectore, rity: whens we knew that only the tnereooveted 
water oxtetided, The appeaninee of these Hilantom rites wae a 
betiinan Geetironce during the twilight hour Although we 
kriew at Oriee tht the ghastly spire were Itit m telek of the 
time, vet their overchunwine shu pies and enmirkable miniiery 
ol hinar habitations were sstriking that they never lost thelr 
nevelty : ntl thew were never the sunie cn ha Bea pete 
ings. Oneof the most common ceceptions of the miraged= the 
trinsiormation of jeebers into the semtilince of fountains gush- 
Th from the ee and ecpanding inte grocefial, ehonf-fike shapes. 
The striigest frenke due to the refraction of light ott hot deserts, 
whirk are usnally atipyeesl He Ie the hed of the iinige, ee 
not excite the traveler’: wonder #0 much ae the phantom cities 
soot in thi uneertain twilight atid the lopacks of the north, 
When the slowly deepanity twihvht troxformied erritalsys 
ond sons inten dhrseokond pioture. the hiirvest iioat, sthungeoly 
ont of plac in far northom «kies, eprend a sheet of #ilver belitied 
the dark headlands toward the southeast, and then shinwhy 
appornsl, it ristig boldly toward! the aenith, but tracing « hivw 


aS LC Biowetl—Expedition to Mount St, Elian. 


inh fy the aouthern heavens, te aoun disappear inte thie sea 
toward the southwest Brief as were her visits, they wereulwoye 
welcome and alwove brought the feeling Chat distiot homes were 
neater when the same lightwre visibleto us aml te loved onns 
far away. The soft nieontlizht dimmed the twilight, the after- 
dluw: filed from the highest poaks,and the short northem night 
(LITLE OTL. | 
mio encamped on the Horthweatern shone af Yakutat hay, A 
heary northeast #torm swept wens from the mountains and 
aywaketiod all the potnt-rp: firy af the waves. The lwuwoch woe 
crowded with hehe, amotig which the surf broke in grout. ahasete 
of feathery foam; clouds of spray were dashed far above the ivy 
rien perks, curry Lie. with thet frigimonts af jee torn fromcthe 
heres over whieh they awopt: while the stranded, berger rocker 
vidlontly ty and fro ns the waves borst-orer them. Sonetinay 
(hi) tigi: aveters; aagercd by opposition, lifted the wrest their 
Wiivhty arms an, turning them oyer and) over, dihed) ther 
high on the beach, Tb seomed as if spirits of the ilps, tant lle: 
to leave the watereworld, were hurling their weapone al wneeen 
commie: om the lanl The fearful grandeur ofthe raging waters 
and of the dark stornawept skies was, perhaps, enhance! hy the 
facet that the landward-blowing gale, combined with a msing 
tide, threatened to sweep away our fell hone. Ewch sueeoeding 
wave, t= 1 rolled shorowWord, sont a sheet of foam nor nid 
rehing up the beach atid ereepangee nearer oe ener fo er 
wheltert until nly a fiw inches intervened between the igh 
water line atid the crest of the sand hank that protected ue The 
limit wus renehed at last, however, and the water slowly re 
trontod, leaving a fringe of ine-within arm's length of our tents, 
The wild seene along the share was especiilly grand at night. 
The stranded berg, scen through the gloom, formed strange 
moving sliapes, ike vessels in distress, The white banners of: 
apray sevined signals af diameter, An Armada, more mimorotus 
than ever sailed from the parts of Spain, was being crashed ini 
erounil to: jiheios bv the hom rsiy wlid and riging suri | Shoep wie 
posible, even if ime carted to rest when sen aml air al aky 
were jolie in fiéree conflict. Our tents, spared by the wares, 
wore dashed down by the fierce north winds, and a inke 1 the 
forest toward the west overflowed ite banks and discharged ite 
flacding waters through our encampinent. At Tnwt, tired ‘were 
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deen iferte! we dhatlogedd our tents aid] petrented to the meleh 
boring forest ond there took tefuge ina cabin built hekr where 
iit aon woteropa iid remuineT witil the stern had spent 
tia foroe Riot | have vivticipated, and met return to the thread 
of my narrative. 


Fin Days Thar. 


‘The tiprexsions received dharing the first day spent on shore 
ina new country are alwave long cefierberel| Of severul “ tiret 
dave" in nis own ealendir there ane wine that excnerd te interest 
ny tint exeursions thrmgh the forest wed over the hile west of 
Yukutat hay, 

Every one ateut camp having plenty af work to cceupy him 
thrimoh the day, | started ont curly on the morning of July 2, 
with only Rad” wad “Tword ” for eeiipeinion: My oljorts 
were to roconneiter the country bo the woetwoard, to learn what I 
contd concerning its geology and glicters;anmd-to choc: a tine of 
si ch toward Mount St. Elias, 

To the north of our camp, sod aboot a mile distant, rose, a 
densely wooded bill abet coi fined high, with elirving entline, 
convex southward. hit hill had excited my euriosity wt first 
catching sight af the ehore, aad Pdeided ty make it my test 
study. Ite yumition atthe month of a atewp wore iin the hills 
hevend, down which a stoall glacier flowed, sugyested) that 4 
inivht be on aneclent tineiraing, cdupeeited! ot a tine when the jie 
‘trenin advan farther than at pivesoet. Mhy surprise thereire 
wie erent wheel, after frcing iw way through the dene thickets, 
I renched the top ot the hl and found « lareekotrleshaped de- 
pression, the sides of whieh were solid walls of ice fifty fet high. 
This showed at once that the supposed hill was really the ox- 
treiniiv ofa glacier, Livtage deme and deoply Worried Tetieath forest 
covered délwia, Tn the ditto of the ketth-like lapressbon lag 
apomtot muddy water, and, a= the demeliffs atomt the lnkelet 
welted in the warm #wolight, miniature avalanches of fee and 
stones, iniinulecl with stiols ord Voreihis thot biel Leese) ule 
minml, freyiontly rettlod down ite ide ond splushed tote the 
waters below. Furthor oxanitnation revenled the fret thiit sees 
of such ketthsarescntters|) over the sori of the lined glacier, 
This icestrenm is that destonated Ue Gfalione ofieier on the oe 
COUT PMLELV TTL WEEE, 

Continuing on my way toward the mouth of the gorge in the 
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monituins olove. © fore) my wove for nearly a dle thirwngh 
ditiwe thickets, frayuently mnkitiy wile detours tw avoid the 
kettle hile. At leteth the veretation bernie les dense, aod 
gure pinot broad open felde of moeks jond dirt, movering the 
slacior from side to side, “This déhris was clenrly of the natin 
of a urerming, asthe ioe could bw seen beneath if in numero 
etevasees; hint no division into marginal or medial nyormines 
onl he distinguithed. [) is really a thin, irregular shoot of 
commited: roek, tugether with anenlar masses of sandstone 
wre shaale, the dares of whichare teu or fifteen. feet diy digieter. 
When seun fron a bith distuice the déliris conipletely coneunts 
the lowe and forms a lero, huge etirhai, thar pliteine of desl 
ticeni. 

After traverdow thie naked arve dnetttieas ice in the eonter or 
the gorge wee reached. All about wore wild cliffs, stretching up 
toward the snew-envere peaks nbeve; several cataracts of ten, 
formed hy tribatary glaciers deseen/ling throng miegetl, highty 
inclined channels were in sight: while the anow-tiekle bir above 
cleaner! hriffinntly j it thesunligh tuned now aril ther sent dawn 
viinl! drilanrhies trawaken the echews of the lifts wud AT the 
atill wir with wo Babel of tongs, 

Pushing on toword the western herder bf the glicker, abriss 
the barren field of stotes; | eine at leneth te the brink of a 
ftvelpide Of dirty ire more than a hundred feet Nig. at the foe 
if whieh flowed a swift strean of turbid water, A: few hiandred 
words below, this stream suddenty disappewr] beneath an aroh- 
way formed by the end of a glacial tunnel, and i further entire 
was lost to view. Tt we a strange sivhit to sean swilt, fone 
river biuret: frome lenenth overianging tee a Titts, revar along over rm 
bowler Overs hed and then plumage inte the mouth ofa cavern, 
leaving no trace of ite Jower cetise exept a dill, lemvy pio 
bling fardown below the fey surhied. A still grander example 
if thee gipeinl stromans, vbaervedl oo few dives Inter, i& deserthesl 
avy tore hiest jurkperr. 

The bank of the gulf opposite the point at which | first reached 
it i fone by ostesp mountainside supporting a donsg growth 
of vegetation. Here and there, however, stroame of water plunge 
(own the slopw, making a chain of foaming cascades, and opan- 
inthe way throuzh the werrtatinn, Tt ceri practicable to 
traverse one of these stream lide without great ciffioulty, and 
thus to reach the plateau whieh Fo knew, from a more distant 
view, tu exist nloawe. 
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Cresing the wlactil river above the upper archway, | reached 
the mountain side and began to ase, The tosk war for more 
diffientt thi witioipated. The litshes, pritotpally of alder and 
cnmmmunt, grew ens and extended their brouiches down the study 
lope inaueh a manner Hint at ties owes tterky inypumaitibe to 
foret way through them. Much of theway Derwhed on ducts 
and knees np the stoop watercogre heneath the dense tangle of 

vegetation overhanging from either hank aml interlaging in the 
center. (in tearing the top  was-so fortunate as to strike a 
hear trail, along whieh the aninal had diweed hie way through 
the baelics, tutkine aon sop Hennings Tike # tunnel. Thremgh this J 
aevondel tothe tup of the slape, eoming out ina will amplic 
thieotre in the side of the mountuin, The bottom of the murphy 
fhieitee was oxeindlighy rough, owing to elnfiieed Hira eb apis, 
and beldio none of ereall laleee: Oh meedint of its elevation, it 
wes Hot densely covered with hist, mod tue treoes weird ti ailet 
exeopt along its southern margin Alowt it northerm border rm 
a broad: terrace, nurking the bewht of the great ghicier which 
forinerly occupicl the site of Vakutat bay. The terrmuce formud 
deveNitt pathway leuling westward to a sharp ridge mn- 
ning out from the mountains and connecting with an outst. 
hiv butte, whieh promiged. tocffoed an woobetrached view ta the 
westward. 

Pressing on. | found that the terrace on which 1] woe traveling 

nt length Tard a fre vielge, some tho bintieltedl fet high, with 
steep slopes on etther side. like th huge riilecad onbhankrniont. 
This ridge ewopt across the valley ina wracefal cured, and shut 
of yu portion of the western part of the amphitheatre from the 
gonetal drainage. In the portion thus isolated there wasn Inke 
withoutan outhot, «till frozen, The snow hanks bonlering. the 
frozen luke were trated in every direction hy the trails of beans. 
Continuing my tramp, J crossed broatl sniwetiohly, climbed the 
rine: ty the westirand, asl olitaitel farsriachine, melted 
View of the surrounding country, The elevation redehod was 
onhy about 1O00 fest above sea-level, but was above the thinker 
line. The movntain slopes toward the perth were bore of vowe- 
tation fod enernliy covered with endw. 

The that object to claim attention was the huge jpvranid fori. 
tine the summit of Mount St. Elies: whieh stood ont clear and 
sharp sswinst | the northwestern eky. Although thirtw-six iil 
distant, it dominated all other peaks in view and map tur ubove 
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tlie rogued erate of neater ranges, many of which woukl hare 
been counted magnifeent meurtiins in ales ragyed land, This 
wite the tirst-view of the groat puak obtalned bw any of cir park, 
Not a elowil dhatured the defination of the tioiuntain : and the 
wondirhd) tronaprener ef the mbinoaphere, after so nary hes 
of thist and rain. waa something seldom if ever eryoallod in less 
fteemnicl Tocnwebs. | | 

Much nearer than St. Eling; and o littl west of north of my 
sintion, rose Mount (ook, one of the most benutifal presale inthe 
region. Its summit, wnlike the isoluted pyramid in which St 
Elles termites, fs firmed of three white dones, with here aad 
there subwindinate pinuweles wf pune white, shooting up from the 
swow-fichile like great ervetals, On the southern side of Mount 
Cdok tere pre osevern! rire and powuler rides, whieh sweep 
Awa fur many miles anil prsjeet like lendlinds inte tle sea of 
jit, known a4 the Malnepinn elicier, borloring the ocean to- 
wird the southweet Rebween thin niin richzen there are huge 
wink gliciers, each contributing tt flood of ie to the groat 
glacier bwlow; and each secondary valley and each amphitheatre 
non thy punks, nematter how saul!) has its individual glueler, 
and the majority af these are tributary te the linger feostrommes, 
All the taotritains in sivht Hxemanling 2 2 O00 feet in elevation were 
while with: enw, oxeap thie abpeirpiest ridyes and boldest pereci- 
ices, The attention of the geologist le attracted by the diet that 
all the fout-hills of Mount Cook ary coniposi of grav sandstone 
atl block “hele: ated he alse observes that the angular nicuolam 
crest eo eharply diwn against the sky furnishes abundant evi- 
(ened that the mountats were never subjerted te the abrasion 
ofa eortinuens ioehwdt 

Au Latoud an the steep-shopod ridge, the Atrevida and Laci gla- 
ohere,: their anrinces covered from side te aitle: with angular TELS 
of sanddatono amd shale, Inv ates feet: whilefarther ap the valley 
the déhris on the sorted ef the inte ‘Hiphpypenrett, anil wll alire 
was 4 winter landscape The brown, devolute débiris-telds dn 
the glacier ut toy fowt extenled far southward, orul covered the 
e parle jmefoot do whieh the glacier terminates. Most curious 
af wll wie the faet that the miotiies on the lower borlor ofthe 
wlicier were voneenled fron view by a dense covering of vegeta 
tion, and int places were clothed with foreets of spruce trees. 

To the southward, bovond the end jf the Loria glacier, and 
separated fom it byw torrent=wept bowlder-beil, lay a wast 
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jlateau of iee which stretched teward the south and-west Girther 
than the ove ooh teieh. This ts the Malaspdion glacier, shown 
oo plute & Tes hetcdors, like the expanded extreniity of the 
Lwin glacier, are covered with débris, on the outer moanrind wif 
whieh dense vegetation has taken root ALL the central partion. 
of the toesheet is clear of mortines, and shone in the swotight 
like oovast snow-field, The heights formerly reuehed by the 
newer glacier wore plainky tiarked along the motntain sides 
hiv wellalefined terraces, eliepiinge with thee poresernt dri ine 
When the Locit glucier wae at ite flood the ridge on whieh I 
ntood was only 200 or di ipot above He suriace snow itapptoachie 
1,000) feet. 

Torming towanl the sonthenst, 1 coull lobk down upon the 
Water of Yakutat bay, with ite thousands wf Mowting inolerys, 
ote could istingwish the white treakers ox thew polled iia on 
Oot mpe. Bevond Yakutat strotehes o forest-oovered plateau 
between the mountains and the sea, andl theeve could mnge far 
over the mountains bordering this plateau on the Torthtiat. Thy 
the dittance, fully a hundred milee away, stool Mount Fair 
wether, ite pomition rendenal conspienouy by a bank of shining 
choinds Hinting serenely above its cold <itmmit. 

The mountains dircetly cast of Vakutut bay rae to a general 
wight of abet SOU feet, Lut are without especially prcntment 
peaks Ino gener) way they form o roewed platesti, whitch hols 
Treen dHiseeleted fa. virions chives te depth of 2,000 or 1000 forts, 
Nearly all of the platean, thetniting mountains wid vallews, i= 
covered with snow-fielils mibelicien; but oon) of theieestreanes, 
ko far as con beseen from a dietaoee, descend belowan elevation 
of aboot 4.000 of 5,000 fort This region is as yet anteaverserl ; 
and when the explorer wtiters it, it fe quite posible that deep 
irnitiaze Hiewill be found thromh which glaciers may chesceid, 
nearly or quite ty seadevel. 

After ilrinking inthe offvet of the mugnifleent Luncsenpae and 
endeavoring te typress every ilotail in the mynred: topogen ply 
up nv memory, and having finidhed writing tiv notes, it wos 
time to retartis for the ann wot already declining towird the west 
Wishing to see mere of the wonderfal land ahont owe, T eon- 
cluded to descend the weetern slope of the tidge open whinh 
atood sand to miter te camp hy followin e etree whieh tases 
from the Atrevida glacier directly below may station ond enoptios: 
into Yakutat bay a mile or two south of our third camp, 

1i—-Nat. Chon. Hae, woe 11, He, 
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The qoickest ond cosiet worglown was be stile on the sow. 
Caing niv olpendtotk av a lenke, T deseonded -awiftly several 
limdred feet without dilioulty, the dogs hounding olong beside 
nie, when on looking wp lowe startled te see two hinge brown 
herr on the same snow eurfice, a littl to the leit and met Tore 
than a todd and fifty yards awny. Har my «lide heen oon- 
tinned a few secotds mone J ahinld hue betty ite eceotingly 
vinweloanme company. Twit anirier, and entirely unprepared 
for i fight with two of the tnest savage aninuile found fr this 
enintry. The bears had long vellowish-brown hair and were af 
the aie and charactor of the “yriely,” with which they ate 
thought by liinters, if ict bw natiralists, te be apovitically iden 
thea, Ther were mot at all listorbed tony presence, wed in 
apite of my shouteowhich | thought would make them tryel aff, 
one af ther came letaorely toward me. His strides: over the 
anow revealed a atemgth and activity commanding admiration 
ikspite the decidelly iennforiable feeling awakenmeal bis bie 
proximity and evident curity. Later in the resets Loman 
ural the treks of ao animal of the anine species, toade while 
walking overo soit, bevel soriaed, and found nel topression to 
nenaure fle ty inches, ond the #tride to navh (4 inthe Ba 
fur oe | have leon abily te lourn, this ithe longest lear track that 
huis been teported. Renluing ry danger, D continned ny snow 

slide) but inca different direction wd with aooeloratod sypowid, 
The upper limit of the dense thicket. clothing the slope of the 
mountain wae seon Teached, and my unwelcome companions 
were lost to sight, 

Following the bel afia Gsrrent fel bev the anew-lelils ahove, I 
sooneame tothe creck chosen for my tout: hack tocanips the 
waters, brown and turbid with sedinient, welled quot of a cavern 
at the foot ofan ice preeiplee 200 feet high, and ferred a roaring 
streat too deep ane todcswitt for forcing. The remring of the 
brown wotoere ond the startling motes mde ley atone rattling 
down the ieee tether with the wdnork slindows at the deep 
sured, walled an by astenp mountain slope on one side ane) a 
glacier on the other, made the ponte son umeanny. On the 
aavds filling the spaces between the bowlers there were many 
freeh bear tracks, which at least suggerter! that the lalate ‘trv: 
tler should he careful i lie noerenwaits, 

This locality wee afterwaied qecopied 45 a-canpine place and 
ie shown in the pivture forming plate 1, The dark-eolurend fee, 
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Helxeel with stones geil earth, night wnasily le ndstialen for <tewti- 
floc rock; lout the dirt disouliring the ive if almost entirely snyper- 
Heinl, The ores of the cliff d+ formed of débris, vd f the edpews 
ithe sheet of stone and earth coveriiy the wnetal dtvefaeo of 
the glavier: Owing tothe constiatmelting, atime and bowlders 
are cumtinually loosened toratthy down whe. see Hope aad phoige 
into the water benenth, 

| followed ‘lown the hunk at the SLE, ler STE frit 
howlder to howlder, for about mainile, and then came too at nays 
bhatt, the western side of which was swept by the roaring flood. 
The hanks above-were clothed with aprice trees anid donee wriber- 
brush: hut, there being ne alternative, T enter! the forest and 
slowly worked my way in tho direction uf mp, To troveree 
the unbroken farests af samtharn Alnskis is always divas, evan 
when ong i teh: and, wore nd To wor with mone hone of 
lnborions climbing, nv progress was slow indeed, One of the 
pringipul obstacles envounterod in threading these Arctic jungles 
ie the plant known as the“ Devillechab” ( Piner Aorrident), whieh 
gros ton helght of tot or fifteen feet, and has broad. palmate 
leaves that ure especially conspicuous in autumn, aveing te their 
bright wellow eolor, ‘The stenis vf this phint ron on the earth 
for several feit and then curve upward. Every portion of its 
sirlaoe, even to the rlhs of the lenves, is thickly set with apines, 
which infiot poinfal wows, and, breaking off in the theh, 
couse festering aures. Li forving a way throgh the brush one 
eaquentiy trends on the prostrate portion of these thoray plats, 
antl not infrequently is tarde aware of the fict by a blew on the 
head or in the fhoe from the overarching stens, 

E strugele) an through the tonglerl vegetation wuitil the sun 
went down and the wool becanie dark and somber, Thick 
mess, into whieh the foot eank ae in a bed of apongne, covered 
the cream everywhere to the depth of two or three feet: exch 
filer tronk wasn rounded mond ef green aod lirown, decked 
with grocefol equiketa ond ferns, or briliant with flowers, but 
Widet treacherous anil anpoving to the belated traveler, Tn the 
gloom: of the dimelit woulks: the trees, bairded with mes, ox 
chine strnge, fnitttastio shajus, whith every wifniiliar sound 
seamen to start inte life; while the ntmerons trails made hw the 
bears in forcing their way theough the thick tangle wore prosi- 
tive evidenen that mot all the inhabitants of the forest were crea- 
tunis of the imuzination, My faithful companions, “ Bad" and 
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4"Twoel” showed signs of wear, and fered no: oljeetion 
when T started a dire and expressed tiny intention of sponding 
the night bincath the widespreiding beanwhes ofa inos-covered 
evergreen. Having a few pieces of bitad io niy pocket, PT shiunred 
them with the degs, and stretching myself on a toxuriant, bank 
of Holienk tried to alow), only to find the mosquitoes sooner 
eetic that there was no hope of parsing the night in comfort, 

After: resting 7 felt refrethed, and caneluded te press qm 
through the-athwring darkness, and after another hour of hard 
work Licame out of the forest andl wept te Hebel at turrent-awrept 
for Liber, deposited liv the stream whieh Chad left farther up. 
| wae surprise! to find that the twilight wae pot 46 far spent ies 
Lo hod faneted, The war ahead being free of vegetation, T hie 
term on, and after traveling about twonriles wae rojaived by the 
aight of a entup-fire bining in tho distence. The warn fire turned 
dhe au pet sodn tonde me Riret the frtiguesof tie day. 

This: mv firet dias exploration, nmat stund!as an exami of 
many similar days spent on the hills and in the forests north- 
weat of Yalutat bay, of which it la not necessary to give detailed 
descriptions, 
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ny Juty 3 3, T continued jay exuninietion af the reton about 

the head of Vakutut bien’ toy making w canoe tipeap Disenchart- 

mont tay to Heenice idand. With the wiestinew of Christie ntil 
Cromlnck, our einer was lounehed throtih the surf without 
diftientiy, nod we slowly worked oor way through the fields of 
flouting ice which eowersd all the upper portion of the toilet. 
The doen plied the our with which the canoe was fortunately 
proved, while | diroeted it= course with o paddle A heavy 
awell rolling in from, the ocean Twidered the task of vhoosing a 
ronte through the grinding ine-pack somewhat diffiealt,  Afber 
forr ot five hours of land work, during whiel tine several vain 
attunpty were tade to traverse leads inthe jee whieh had only 
(ME OpeTiitie, Wet sucreetod in reaching the soathern ond of the 
ielaaut. 

The shores of Hienke islam) ate steep ‘ned rocky, and, so far 
of 7 am aware, dilferd only one nove in-which) a boot can take 
refoge, This iv at the oxtronie evothern paint, and is not visible 
wotil ite ontronce is reached, -A break or fissure in the rocks 
there admits of the accumulation of stone and sand, and this 
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has heed Wetomided Le the ction of thi waves aad tides citi) o 
lionel a hundred feet In loneth has won deposited. “The dash- 
ing of the bowldera and «nol against the elifis at the head of the 
cave hytheainooming waves line increased ity extension in that 
direction so as to forma welleheltered refuge, The absence of 
henelres ony ot tier portions. of the telanid is: ap te the fet tint its 
herdering procipices diaivend abraptly into deep water, and do 
not admit of the secunulation of débrivabout thetr hase, With- 

cart stones and snd with which the waves can work, the exeara- 
tion of terran ean exceedingly slow operation. The preuipitons 
natire of the borders of the Island i+ die, to dome extomt ut least, 
ti) the abrasion ‘of the rks bw the glacial jee which one weit 
laid 14. 

Pulling ovr comoecfar open they bowch, we, bean, the aseont of 
the cliffs Houdreds af sen birds, startled from their nests by 
cur intrusion, ciled fearlessly about our bebe atid fin) the 
air with thelr wild ories. The more exposed portion= of the 
dlapes were hare uf veseation, bot ii the shelter of every depres 
ston dense thickets obstructed the war. Many of the litth basins 
lechween the rounded knells hold turns of fresh water, and were 
coenpied at the thie af our visit by flocks of gray pees [tis 
evlilent that the island was liteisely glaciated at no distant day, 
The surfaces of its rovinded doties tres smoothly polished that 
they wlitter Hke ntirrorein the sunlight, On the polishet sur- 
frees there are deqp grooves and fine, hair-like lines, made by the 
stones set in the bottom: of the glacier which once floweil over 
the island and removed all af the necks that were mot firm and 
honk Ono of the clones af eunistone there rest howlders 
of a different character, which have evidently heen Iroaght fran 
the motuntiins toward the horthiest. 

The auumit of the stand is ahent SOO fort abowe the level if 
the en, wid, like ite sides, is polished nod etrinted. The terraces 
on the monntiins af the mainland «how that the glacier which 
firwerly fowed out from Disenchantment hay must have heen 
fully 2000 feet deep: The bed iteceapied toward the south, ts 
now Hooled hy the waters of Yilutat bay. 

At the time of Malasping’s visit, Wi) veors ago, the glacters 
from the nerth reached Huonke ialand, and sucrindict it ny 
three sider” At the rate of retrent fodicated by ecm paring 
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Malnspina’s nosorcds with the poreanit eiilitiety, (ne geleicetsre en tos 
hive teached Point Esperinitaat the mouth of Disenehantiient 
bay obout 21) year age: and an allowadgen of Tete S00 aod 

116) yours wolhd seo anple for the peteent of the glaciers sino 
they were ut their Hood. 

Reaching the topmest dome of Haenko island, a wonderful 
poten of snow-eoveret mountiins, ghielers and fedherg bay 
Lwifivire =. ‘Tlie felandd oveupies the pasition af the stage fw west 
amphitheatre: the =pectators are hoary nvmnitialn pemks, enehs a 
monireh robed i ermine und biclediinw definnew to dhe omiaeles 
wird! the elements How insignificant the witvlerer whe oon- 
frint= «neh in nocencd®, atid liv wonk bis: offerte fo diserity 
ach a seine | 

Fromawilk cliff-enelised valloy toward thenorth, guareled ty 
towering Piotecles ond maseive clits, flowen great glacier, the 
fountains of which are far buck inthe heart of the mountains 
hevond the reach of vision, Having vainly sought an Indian 
rare fet thks fester, 1 conchuched tw christen it the Dkalten 
iNacier, in honor of dala Dalton, a miner and frontiersmam tow 
living at Yakutat, who is justly considened the ploneet explorer 
of the region. The glactor is greatly shattered and pinnveleed in 
deovnding its steep channel, aod on riehitnw the en it ox pwnd 
init’ n hited je-foit. The livt steep cdoscornt i tude jist before 
ainihy the woter, and is marked hy crevasses and pinnacles of 
mhoent proportion mol hewitt eohor, Thi is one at one 
few glaciers in the St. Elias rezion thot hes well-detined medial 
wad lateral moraines: At the bases of the cliffs on the western 
side there ia bend, lateral memine, and in the eenter, looking 
Like a winliner mil levine up the glacier rine a triple-banided 
ribbon afddhris, firming a typical medial mordine, The mors 
material eurried by the wlacter be at litt deposited at tte foot, ur 
Hlomten mwas Love jnubierys, wid seettored fr ind wide over the 

hotter of Yok'utit hey. 

* The glacier expands on entering the water, ae is the habit of 
all gliviers when anconfined, and ends in magnifiewnt ieeclifts 
mame Hw miles in length. The water dashing aeninet the bases 
of the clitt= dissolves them awn, cod the tides: tend to rem mrad 
lawer the expanded jce-foot. The result i¢ that huge masses, 
sommetines renching froty simiit to base ofthe elif, are dieior 
mined, aol topple over inte the sea with a@ thenendows cel. 

Owhng to the distunve of the glacier from Menke island, we eould 
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Hot the fall lung before the nour reached our eure; the oli sepa- 
fated. and Huge insads Howie to sink without 4 suund: the 
spray thrown up a the blow pintaclos disappeared aacended 
like glowing rockets sometinds ae hirh ae thie topa of the elifts, 
aml then fell back in silent entarictsof farm, Thon noise ive 
of @ conmonade cane polling ucross the waters and echoing from 
eA tis litt, ‘The mar of the glacier continues all day when the 
air ia warn mal the enn leright, ned te Tunet netive whi the Sui 
ter cays ere finest. Sotnetinies, har succeeded roar, like artil- 
lery tire, atid the aalites were anewened, gan foreun, by the great 
Huliure glacier, which piv ite flodd of jee tite the Fjord th Lew 
riiles further northvastward, This ieestream, meat tuagnifieent 
of the thlewater placions of Aluka yet discovered, anil « towering 
MCI peak from whieh the plackiw rovelves a large poirt oll its 
iran, were named in honor of Gardiner i. Pubbered. pitesi- 
dent af the National Gaographic Societe, 

Looking across the waters of the heey, wWhitene) by thers 
al floating horgs, we could see three milescof the ive-clitfs formed 
where the Hubbard glacier enters the sem A dark headland on 
the abhor of the muehnaband te thie Fight shitt-off the full view of 
the glivier Dnt fornied & strongly drawn: forngrounid, which en- 
haneed the pietiresyqun effect of the snery, The Hubland 
tlacior fhows tnjestioully throweh ao cheep wallow fencbiyye boule 
ite the mcvntoiie mad has two toiin branches, with « amaller 
nd stieper tibutiry betwee. Those brinches unite to funn 
hang iomfoot extenling ito the bay. The westerti bentich 
haga dark aoedial momine down tte center, which nimkes a bold, 

sweeping carve before joining the mininiatrom, There is alsa 
hircad litenal «lit brité-belt along the loses of the clith forming its 
right Mink. ‘The whole surhiew of the united! glacier, and all of 

the white tongues running haek inte the motntuins bevond the 
reach ef vivion, are birwken and shattered, cowie tothe <teopures 
and revhness of the lied over whieh they Hom. “Pho sine, 
White bot coneedled by neorditial nowterial, is anow-whites ut 
in the multitude of droves the blne lee i exposed, and vives 
ngreenish-blie tit te the entire stron. Where the salaliuelal 
slopesiare step, the ioe is lroken inte pinnaels and towir of 
the grandost «eseription, : 

On the stew mountain sides. loping toward the Huihurd 
glaciet there are more than w dozen aeCORLIFY Jon-strencna whieh 
ire tribitanse te it, The atuphitheatres in which thea vlwcien bas 
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its higinnin have never been een; but our penérl lenowlodge 
af the fountain frond which glaciers flow osures us that not 
only scares: but bitindreds tf other secimdiry and tertiary wlactots 
fir huwk into the Miinintdine contribute their floods te the same 
erin stron. 

After being received om hoard the Conia, lite tm September, 
we hail an opportanity to view the great sea-cliffs of the Hubbant 
licier nenrat hand. Captain Hooper, attracted by the: magnili- 
vent seemery, took his yesedl iy Diserchantiient bien to peine 
heyord Hacrike telnid, whence wvinw could be had of the eustorn 
extension ol the jules, So fie as is Known, the Cherian wae the 
first teael io navigate theee waters. Soundings maile betwee: 
the lund and the ie-foot gave forty to sixty fathowns. At the 
elbuw, where the southeastern «bore of the big tirie almupthy 
eastward, thety isu low ieletnut tepresented on Lov mp previons 
tothe cup made by the recent expedition, which commands oven 
a wider proepwet than can he obtatmed! from Huenke island, 
Fone visitore to this renote voust should endeavor to rencth this 
inlet, after having bebohl the grand paternia elstacirnct Liler frevasa 
the summit of Haenke island, The portion of Disenchantmert 
hay stretching eastward fram the foot of TMublird glacier is 

enitlosed on all siidee by bold mountain, the lower slopes of 
cahilt h have the eutidued and fawine outlines charactenstio of 
glavinted revinns Soverul zlieier ovour in the high-grade lateral 
villas apating from the hin : bit thes’ have recently retreated, 
aml none of then have suffichont volume at prestne fo Tench the 
water, The genera! recession, in which all the glaciers of Alnska 
Pury puirticipatinw, id manifested here by the broarl dibris felds, 
which vworer all the lower loeatreams not omibing im the sen, 
The absenes of vegetation on the amooth rocks tevently abitt- 
domed Ww the ive alae tells of recent elimatic fants. 

A débris-coverod wlacter, a0 conpletely conve by eontine- 
ons sheets cf stones and earth thatits trie character enti searcely 
he recognized, dueeenils from the meuntiins just oust of Hubbard 
vblwsier, [eis fomoed by the anion of two principal trilvictaries 
anil, on teaching covtrypuetatiy ély level yround, expands inte a 
brow iee-foot, but does not have sufficient volume to reach the 
avi. Another glacier, of sniiller disco hutof the same gerverul 
chomieter, lies Intwoon the Hubbard mod Dalton glaciers. | 

Th a rise! defile in the mountains just west of Haenke i#land 
there ts another:small dirt-povered! glacier, which unripe ceewnn 
from the preeipices above and reaches within a mile of the water, 
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At tte end there tao cliff! of block, dirty ine, denned to le dis 
tinguished from tack at a Tittle diktinee, from the hase of whieli 
flows & tirbid strum. This glicior ie covered ao conpletoly 
with varth amd stones that not a vestige of the ter can: beeen 
unleash we actually traverse its surfaen. [he nppwomranee sagreste 
the nawe of Alack alavier, bw which tt i* designated on. tho, 
Soran pany ing Ta]? 

The visitor to Anenke idan hasexamples of at lost two well- 
meal types aif glaciers jn elow: The snl vhiliriaeoyercd joe 
streams, too pial to reauh the wilter, are typleal ofa Tare chide 
of vhiciers-in acuthem Alaska, which are slowly wasting away 
nnd hive beounie boried bonesth déhriv concentrated at the «ue 
free by neieon of their own molting, The Gillano glieiver is a 
oud example of this class: «The Hibhied and Dalton glactiers: 
are fine exmmpies of another class of icestroume which flow into 
(he sen and ond in ice-chffs, and which for convenience we, call 
teiramiter gloriers. Nowliere con finer or tigre beamti—~al ex- 
amples of this type be found than those in view from Haonke 
idlianil. 
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The formation of iecberg= from the undermining mad broaking 
diwn of the ieeeliffs of the tide-water glaciers hae alroacdy owen 
roontionsd, But there is another method by which barge aro 
formed—na process even more remarkable than the tirnlanelies 
that ocour when portions of the ieclil topple over into the 
see, “The tow-aliff? at the foot af the tide-water laclers are really 
aeaalifls firmed tv the waves cutting buck o terface tn the ide 
The submerged! termice is composed of foo, and may exten out o 
thonsand fovt or mute in font ofthe visible part of the ieeceliff: 
Thee donlithns are riprosanbal in the aocompanring diagram 
(fisttre 1), which oxhibiten lonatindinal section of the lwwer end 
of « tidewater glacier where it pushes ont inte the een, 

As the sca-chif of ice recedes and! the submerged termce in- 
creas in breadth there comes a time when the Iiovnney of the 
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ite at the bottom exceeds its strength, and pleres break off and 
rise to the «trie. The water about the otis of the glacinm it 
au) intensely madly that the: submerge rl iee-foot de hidden from 
view, wr its presence wonkd not be suspected were it oot for the 
frunients ottasionally rising from it. The siden appuaranen af 
these masses of bottom ine at the surfhoo is always startling, 
While watehing the ili and adiniring the plav of olor in 
the deep crv which [wneteate then to every direction, or 
trving-in faney the strange history of the silent rover and won 
dering in what age the snows fell on, the mountains which are 
now retorning to their parcnt, the sen, one is frequently awoken 
by a commotion in the waters below, perhaps several hindred 
fret in front of the iorclif—’ At first it src A. if rote hrige 
demoneter tad rin fren the dip andl was Leslie thi water 
iit) fan; hot soon the waters pert ind a blow island rise: to 
the surface, carrying hundreds af tone of water, which fuws down 

its sides in caturmets of foam. Soote af the borgs turn vomypebely 
aver an winergiiig, ind thie tld te the tumult and confusion 
thatattonds their birth, The wiyvesrul] sain widening eile 
to break-in sarf on the adjacent shore, unc on islond of ice of 






the most lovely bine floats-serencly away to join the thousands: 


of eunilar ishinds that have prnvedend it The frazements of the. 
glanier rising from the bottom in this manner are usually larger 
thn theme lercleet from the fares of the iceliffs, sometimes 
measuring 200 or 200 feet in diameter, Their #ixe and thie aud 
denne with which they rae wenrkd insure certain destruction of 
n vessel venturing toc near the treacherous loewalls, 

At the time of our visit to Haenke ishuwd, the entire surface of 
Disenchantnient bay and all of Yakotet hav ns fir seuthwabrd os 
we eonld see formed one vast field of floating ice Most of the 
henwenre small, but bere and there rose nines which measured 
160 by 200 feet on thetr sickes ane stood 40 or OU fort out of the 
waiter. The bergs are divided, in roferenee to color, inte, throw 
olasses—the white, the bine, and the black. The white ones aro 
thicere thant Lure fallen from the fice of the ioewalls or those that 
hive been sufficiently exposed to the avteuinepsbieere to howome 
nielted at the surfer and tilled with sirenvities, The bine bers 
are of many shades and thats, finding their nearest matel in 
color in Antwerp blie. These are the one that have reootly 
riven from the subnierged io-fvet. or hive turned over oNW Ti ba 
a change of position inthe eonter of yrivity, Rapids te the 
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melting af dhe joo when expoasd to the abr, it seems-to fqruty 
even more quickly when submerged, The changes thus pro- 
duced finally couse the borga to roverse their positions in the 
water, This is done without the slightest warning, and is one af 
the greitest dangers te he auarded naninet while qindving anion 
them. The white eolur prowmted by the majorite of the hergs js 
changed to bhoe when they become atenriledd, and the surf breaks 
over tien and dissolves away thelr porous strhhoe, A few of 
the lier are black in olor, owing to. the dirt aril inn thint 
they carry on thete surfiees or frozen in their nase. Chititie 
af dthris are thos flouted away from the tilpwater glacters and 
struwn over the bottoms of Ue adjacent tnalets; 

This ilicression many be weareome, but ne et stand on 
Haenke island without wishing to know all the secrots of tho 
great ice-etiremns: that flow silently befire bin. 

Returning from Gur conmiiiding station at the summit of the 
island to where we left our canoe, we were surprised atid hot 
little startled te find thatthe tide had nin out and loft the strand 
between our econo atul the water completely blocked with huge 
frorment of ice, Theory was no way lot Aeous to lanieh our 
conn exedpt Ke entting away and loveling off the ice with or 
axd, a0 ns to form's trail over which we could drag it to the 
water. Thisowe did, and then, poising the ranoe onan low fint 
berg, lialfof which extended beneath the water, L took my place 
ii it with paddle in hand, while Christie and Cromback, waiting 
for the moment when a lnree wave rolled in, Linnehed the cand 
far outin the war By the vigorotis axe of muy pacdle TF sue 
ceeded in reachthe amocth water and brought the canoe close 
Wonder the Ait forming the southern side of the cove, where thy 
juen werd able to drop in wo a ware rolled tandor ts 

Woe slowly worked ont way down the bay throazh bloe lanes 
in the lee-ymok, dgainet an incoming tide, and reached our tonta 
Hoar sunset. Thos ended one of the most enjoyable andl most 
inatructive days at Yalcutat bey. 


Fuow Yaxsxcrar Bay to Bicwsomw [sian 


Our camp on the shore of VYaleutot low wos held: for several 
daveafier returning ftom Haenke island, but in the meantime 
an advaneemmyp wor ogtablished on the side of the Tacia 
glacier, from which Mr. Kerr aod myself made explorations 
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Before leaving the base-ecamy 0 vivitel Black: glacier fir the 


porposé of takine photographs jad stodving the appenmnee: of 


au oh) glide thie stent and fast pissin awar. This, like the 


‘Ciilintie pincier, is a rane mcumple of a great nomber of ine 
streams im the eame region which are covered from side te side 


with (fbris: The cation walls on-eithor side rive procipitonsly, 

and their lower slopes, for the height of 200 or fH) foot, are hare 
af vegetation, ‘The surface of the glacier hes evidently sunken 
to Hie extent within a period too shirt to allow of the aviutla- 
tin OF soil and the rooting of plants on the slopes The hunk 
referred to wee in part below the npper limit of timber growth, 
ad the adijaeont surfiees are covered with bushes, grastes, arid 
flowers, Under the climatle conditions there pirewailing, it ts 
eviddent that the fortavtion if soll atid the #priading of planta 
over areas abandoned by ioe ie a matter of comparatively few 
years. Tt-isfor this reason thot p very recent retreat of Mok 
gieeior ts inferred. Many of the glaciers in southern Alaska give 
wmilerovidenm of recent contraction, and it is ovilent that a 
climatic change is in rmogress which is cither deerencing the 
Winter's snow or inereaving the sumaer's heat The mivat mens 
tive indienne of thee change, responding even more quickly 


than doe the vegetation, are: the wlacidrs, 


The fourth af Joly was spent by us in eatting a trail up tho 
ato mountain slope to the amphithestre visited duriig mv 
firal tratnp. No one can appreciate the density and baxurriniet 
of the vegetation on the lower mountain th that region patil he 
his eut a possage throuzh it. Seven mon, working continuously 
for six or eeven hours with axes and knives, were able to open a 
cnn parrativel y good tril about «mile in lensth, The renunad cher 
of the way! was alone stream counmis aod ap bowllerwnashes, 
whieh wero fron from vegetation, Tn the afternoon, having fim 
ished our tusk, a halfholiday was spent in an exciting snurch for 
tee Hee brown boars discovered ly one of the purty, but they 
Vanished bofiew the pruirit ovvinlel bay beought cvirt. 

The hixt diy in advance-cnmy) wae finde inthe auyphithentro 
wliove tiniber lini, and there Mr Kerr and myself poset the 
night, molested only by swans of mosypuiters, and the die fol- 
lowing oocupied aa outstanding lotte 1 a topographical station, 
fn the afternoun of the ante day the advance-camp was moved 
to the boner of the Atrevida glicier at a point ilretaly dlewcrithnl, 
where a mudily stream gudhee out from under the fee, - 
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Our ext mvneeciyy, estiblished a fow dave later, wis iat 
Termew point. as wo onllod the extreme end of the nountiin 
spur sijmrating thy Lavin and Atrevida glaciers; These iee- 
streams were formerly ninoh higher than now, and when at thoir 
Hood formed terraces along the mountain side, which remain 
distinctly visible to the preent day. ‘The space between the two 
glaciors at the southern end of the mountain spur bedatne filled 
with bowlders and stones carried down on the side of the die 
streanm, and, as the wlacker contracted, ndded a teapoerinie yaairit 
tithe mountain, Between the present surfaee of the lew mand the 
Highest torriae Lott ot some former time there are many filpos, 
aloping down stream, which record minor changes in the fuetu- 
ution of the ioe. A portion of one of these terms ix sown po the 
left in plate 10. 

Terrace point, like all the lower portions of the mountain spurs 
extending: sonth ward from the main toange, is densely clothe 
with vegetation, and during the short summons. i¢ a pamcdise of 
flower. Our tent was pitehod on a low termmch just beyond the 
border al the ioe The steap huff risiny to on elevation of eume 
200 font on the eet of ourennp wae formed by glarial ice buried 
beneath dn absalutely huarren covering of stone gd dirt On 
the west the asdent was still more precipitond, bit the slope from 
Inte To SIT wee one none of porgeons Lowers. 

Rercand myself made sever) excursions from the eastige at 
Terrago point, and explored the country alia to the next 
monntain spur fer the purposy of selecting site for another 
laneemnp. In the menting the men were busy in bring- 
Tonge Happ Hua popalinie, 

Olir revoninolsanee westwurd tonk ov across the Lucia glacier 
to the mouth ofa deep, transverse gorge in the next inountain 
epur.. The eongerin uf low ponks and knobs south of this poss 
wo named the Mle hills, on serountof the luxurianee of the 
vegotitiin covering thein; and the avddle separating then from 
the mountains te the north waa called Floral gaaae, 

Tn crossing the Loci ghee we experienced the msyual clifl- 
‘uities met with on the débris-covered ioetteld of Alaska, Tho 
way wae oxceedingly rough, on aqeaunt of the ridges-and vallovs 
on the ico, ond on acoonot of the angler condition of the délris 
resting upon it, Many of the ridges contd not conveniently be 
climbed, owing to the uncertain frotiig afforded by the angtlir 
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stones resting on the slippery slope beneath. Fortunately, thie 
chevaddes were muletly filled with abies fallen from the siles, a0 
tht the danger dram open fleur, which has waually to be 
warded nendit’ in wlacia) excursions, was obviated; wol, as-is 
ustilly the nse when crevasses borin filled with débris, the 
holting of the ndjnownt surfiecs had caused them to stimd in 
volief atid form ridzes of loose stones, which wore exercdingly 
trouhliwome to the traveler. | 

Near the western side of the Lucia ghoier, between Terrace 
point act Floral pos, there is a huge rounded dome of sani 
ahavrie risinyg baldly out of theiee. This corresponds te the * nua- 
atoks” of the Grodttland jeefields, and wae cove rid Ly 3 pee whiety 
the glaciation was nore intense than at present. On the nerth- 
em side of the island the bee is forewd high dp on it Nniks, and 
ix deeply vovered with niomines; but on the southwwesterti side 
ite lnwe is low and skirted by a dad plain deposited ina valley 
formerly occupied by a lake. ‘The melting of the glacier hus, in 
fart, progriawnd: ao far that the dome of rock ix frew from: ion an 
ite southern wide, anc ia connected with the border of the valley 
toward the west by the sand pin This plain is oitnprscdl: nf 
gravel and sand deposited by streams which at tines became 
dammed lower down and expatiled i inta a luke. Sunken areas 
antl holes ever portions of the lnke bottous show that it reste, in 
part at least, wyWin a lid Of ioe, 

The net novel and intersting feature in the Lucia glacier ts 
i gloctal tiver which lusts from beneath o high nivchway of tee 
just al the dastern base of the ntnatik montioned above, and 
ows for abouta milo and a half through « channel excavated 
In the ioe, to then onterthe mouth of another tunnel nad beoone 
lost to view: An ilinstration of this strange river and of the 
mouth of the tunnel in the débris-covered ice into which it rolls, 
reproduced froma photograph bya mechanical procem, is given 
on plate 14.(page 110), and another view of the mouth of the 
same tunnel is presunted in the succonding plate. This is the 
finest example of a glacial river that it has ever licen my good 
fortune ti examine. 

The stream is swift, and ite waters are brown ond heavy with 
sediment, [ts breadth is abot 150 foet. For the jrouter part 
of it= way, whore open to sunlivht, it ows between banks of ice 
and over an lev floor, Fragments of its banks, and portions of 
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the sides and roof of the tunnel from which it emerges, ate swept 
aloig by the swift currunt, or stranded here and there in mid- 
atten Thesnid plain already mentions) harden the river for 
fh portion of it oourse, and is Diode when the lower tunel & 
obstruvtert, 

The archway underwhich the strewn disappears is about fifty 
feet high, and the tonnel retains its dimensions as far as one eat 
tee hy looking in at ite mouth, Where the stream emerges i 
unknown : hut the ermenmence could no doubt be diseovereed by 
examining the border of the glacier sone miles-southward. No 
explorer has vet been bold enough to enter the tunnel and deft 
throwyh with the stream, although this ele possibly be done 
without great danger, ‘The reste risk in sich an undertaking 
would be from falling bloeks of lee While Fo «tend near the 
mouth af the tennel there enime a ronr from the dark exvery 
within, reverberating like the explosion of a heavy blast in the 
Chambers af amine, that ondenktedly imearked the fill of wn jew 
mass from the arched roof. ‘The course of the strum below the 
menuth af the tinnel may be traced for sone distunee by searpes 
i the dive aleve, fortned by the settling of the roof Some of 
these may be trackd i the iustrations, When the roof of the 
tiniel collapies so completely ad to obstruct the passage, a lake 
is formed! above the tunnel, and when the obetraction i removel 
thi) #trmims draining the glacier ate Aooded, 

At the meénth of the tunnel there are nlwavs confused noises 
ah rhythonie vibrations to hy hoard in the dark recesses within. 

The air te filled with pulsations like deep organ! notes, It takes: 
rot Hittin imagination to transform these strange sounds inte thi 
voices and songs of the mythical inhabitants of the nether reser boone, 

Toward the right of the tunnel, as shown on plate 14, there 
a) re a portion of the former river bed, now abandoned, owing 
to the cutting series of a bencin the #tream. The floor of this 
ald channel is mostly of clear, white ioe, and haw a peculiar, 
hommocky nppetrance, which indicates the dimvetion of the 
current that onee flowed ever it A portion of the bed is eovercd 
with sind and ghivel, ond alony ite berder are yrovel terraces 
resting onde, These oveurminces ilostrate the faet thant reeves 
owing through channels of ieware governed by the same gonurnl 
lnwe mw the more familiny eurineo streams, 

After examining this-elactal river, during our first excursion 
on the Lucia glacier, we reached ite western hanks by onessing 
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above the upper archway, ‘Traversing the sand plait, to the 
weatword, we came to another etre of neérly etytal interest, 
owing wlong the weatern murgin of the glacior, past the end of 
the deep gorge calla Floral paws. A armall creck, fowing down 
Hie jimes, jotns the stream and skirts the glacier just bolow the 
menthiof a wild gorge on the side of the main valloy, This 
stream once flowed along the border of the! Lucky glicier when 
it was wuch higher than now, and began the dmearation of 0 
channel inthe tek, whith wag retained after the surtaee of the 
Hacer wie lowered be melting, It still flows in a pock-out 
thannel for about amile before descending to the herder of the 
glacker weit existe at present, The geologist will see at oriee that 
thie is ow pwculing exam plinad doperinipode! drnitnge, The gore 
ent lw the tren i a deep narrow. trinch with rongh angolar 
lifts on either side, and ie a good example of a water-out canon. 
When the Lucia glacier molts away and) lewves the binad- 
bottomed volley clear of ioe, the deep narrow gorge ot) ite weetern 
ide; rwnning paralle) with its longer axes, but a thousand Tet 
or more abowe ite bottom, will peaiain as one of the evidenoe of 
a former ive inmasion. 

During our reconnoiseance we turned back at the niargin of 
the wecind river, burt a div or two later reached the sume pitt 
with the camp hands and camping outfit, and, placing a tope 
from bank to bank, offeeted a oresing. Our next camp wasdm 
Floral pas From thore we doonpied a topographica! station on 
the sumimit ofthe Floral hills, and made another reconnossance 
nhvenrl, weross the Hiya gferier,* to the next mountain spor. 

Floral pose, tikeso mony of the topographical features examined 
during the recentexpedition, has a pectilarhistory, [tis com 
paratively low-grade gorge leading direct!y across the anal of an 
anzilar mountain range forming ane of the spur of Monit 
Cook. The position of the puss was determined by an enust-anil- 
west fanit and by the crosiem of salt shales turned ap on edge 
along the tie of diaplaccrent At ite head It is shotin by the 
Hayden glucier, which flows post it und forme a wall ofjeo about 
two hundred feet high. The water towing oud from beneath 
thi side of the glacier forms a muddy creek, which finds its way 
aver a howlder-ceverod. bed in the bottom of the gorge to the 
border of Tucinglacior, Along tho.sides of the gong ther are 
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many terraces, which record a complicated history.  Kyonly 
stratified clays near its lower end, adjacunt to the Licls glare, 
dhew thit it wae atone time ocenpiad in part liv alike Alweve 
the datiestral beds thine are water-wort depasits, triliemtivig. thot 
ata later date the gorre was (Mlled frot side to side by rioraines 
nnd odnrse stron dopoxit4 eovdien) liwiidyed feet thiwk. . These 
wert exeavuted, und portions were loft clinging to the hillsides, 
fitming the terricw of tovlay. Diver slopes in the termces 
diet thatthe drainage may at times Taye heen reversed, ac- 
cording aa the lacks or the Hayelin glacier was the highor. 

The routes between our various camps, scattorel alors between 
Yakntat bay and Blosser tele, were travirrerl revert! tines by 
every roomalier af the pautty. To tinvere the qaine trail several 
times will) hvayy lends, and perhaps in met and modat, is die 
hearbenting work whieh 1 will spare the neider the effort of lillian 
ine even it fine. 

From our camp dn Floral poss another reconnolséance alicad 
woe miidy by Mr. Ror and toyselfae already mentioned. ‘These 
vdvanees, doch one of which told ge emething mew, were the 
riost Intersting portions of ome journey, The litth adventures 
and experiences of cach advance were reported and talked over 
when we rojciied our companions around the campfire at night, 
and were Teceived with gratifving interest by the ten. 

A view of the Hisden glacier from the Floral bills showed us 
that it lifer! fron hav of the glaciers previously traversed, Ths 
surtiiee, where we planned te rose it, was free of débris excupt 
aling the margine and olso near the center, where we oould 
distinwvish » light medial moraine. Furthdr southward, near 
the terminus wf the plucter, ite auriiee from side to side was 
lurivd botwath o sheet of stones and dirt As in many othor 
instinees: the débria onthe lower portion of the glacier hus heen 
conwmtiated at the surface, owing to the melting. of the ion, so 
as to form « continuots sheet, 

Early one tonite, while traveling aver the Lorrent-swept 
howler in. the streain-lbel on our why ap Floral pada, We were 
a littl: startled at seeing the head of a hear just visible through 
the fuwers fringing the bank, Before n shot oould be fired, lie 
yonighed, and ronpilned perfectly quiet among the bixhes. for 
several minutes, Bots trimbling of the brinele at lencth lu 
troved his presones, dnd a fiw wines later he come owt in full 
wiew, his velluw-browin cont giving bin the appoaraney of a huge 
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hie. Stinding on a ronnided nmiowid he lotked inquiring y down 
the valley, with [4 shape side ti fall vlew. 7 firiexd—tTut missed 
wv ain. The unsiceosfal lnnter always line an oxiuse for his 
failure: Thad nover before used the rifle 1 carried, and the hair 
trier with which i was provided deecived me, Fortunately 
for the bear, and probulily still moro fortunately for ave, the bullet 
went far above the mark, The huge beast vanished ngnin, al- 
though the vegetation wma not dense, nod left ms wondering how 
deh a hinge antianl combi clisappcinan quickly and so con) pletely 
Insuchanopenrywion, On seurching for his tracks, we founel 
that he fad travers! fora few rode the plant-eoverod terhuee on 
Which he was first discovered and then escape tp o licteral acre 
ton browlor terre above, 

Reachiny the henl of the Floral pase and climbing the hall of 
délinis bonlering the Hayden glacier, we came ont mpon the clear, 
white ice of the contral portion of the teestroam. Tho inp wos 
srostly crevussed, bot nearly all the gape in it-eurihee could be 
cred by jumping orelse bw icebridges. The most interesting 
feature preeental by the glucter was the way in which it vielis 
iteell to the iaeynial ity ofthe rocks over which it flows. Starting 
an) the eastern: side, Vieliw the catranoe to Floral jauds, cil ex- 
tending northweetward dinecnully across the atream, there isn 
line of steep descent In the robk= beneath, which causes the iow 
to li proaitly brokon. This ie ot yjorparky an ino-fall, axongel 
none the contin walle of the cation; but it migtt be talled avn 
ieempid. The otce bends down over the subglacial scarp with 
many long breaks, but dees pot form pinnacles, as in many sim- 
lor instances where the descent ie groater, and) tre jeu caseubes 

occur. «The thest pricticable way for crossing the glacier was to 
aHownil the strain above the line af rapiils for danie Listenin, anni 
then follow diagonally down its center, finally veering westward 
to the opposite bank, Ky following this coun, and making a 
Houble curve ke the letter §, we cowl eres the stoop descumt 
in the wonter, where It wos least orovassl 

The warvinal morines on the Havden glucier are formed af 
frgmente of brown anil privy sandstone ond black shale of all 
sive ani shapes. I) ie elon that this Wléhris was eathered bev 
the cliffs bordering the-elacior qn either side, The merlial ma 
rine which first appears at the suriuce just abore the rapids is 
of a differant eheractor, and tells thet the higher peaks of Mount 
Cook arm edinipored, in part atleast, of a different material from 
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the spurs: projecting frou it. The mclinl moraine loves thw 
frit a distanced, but, on travendow it, Ht waa dound to be von. 
posed niainiy of dark-wrown gable ind sorjwntiow, The luis 
is stattered over the surfiee in a belt several rods wily; Lit it is 
net deep, athe ioe can alnieat everywhere beseon Hetw nae the 
vtanes; Where the fragments of rock are Most widely separitodd, 
there ary fine illustrations of the manner in which small, dark 
stom absorb the beat of the son and melt the ice henenth more 
raphily than the surrounding stirface, sinking inte the jew ey as 
te form fitthe wells, several jnebes cdots fillod with clear water, 
Larger stones, whith are net warned thrigh during a day's 
sunshine, protect the ioe beneath while the adjacent urfiuee ix 
inéltor, and cunscyuently boone elornted on pillure of pedestals 
of ie. The stones thie dlevated are frequently larve, aud form 
tible whieh wae nearly always inclined southward In other 
instances the ice over large areas, wpiiilly alone the ointer pf 
the medial moraine, was oovera] with oom of tine, angular firme 
rents from a few inches te thro or four feet in height “These 
were tit teally files of gravel, ae they seemed, bot consisted of 
cones of ine, sheeted over with thin layer of stant! stones, "The 
Heurct of their formation, long sinew digi ured ai the glactore of 
Switterlund, is thatthe gravel is first eonventrated inv hole in 
the ioe ancl, as the yenvral surface melts away, acts like a large 
stone and protuets the jee beneath, It is rail onom podietal, 
but theiravel at the borders continually tolls down the sides unil 
a conic! forne isthe result, 

Where we crossed the Hayden glacier it is undy about w rile 
broad ino, direct line; bat to traverse it tw the cirenitons route 
retilered! ecesary by the character of ite-surtaee required about 
thir hours uf hurd trunping, ¢yen when unincumberod with 
picks From the center of the glitier a magnifionit slow may 
by obtained of the snow-covmpal domes of Mount Couk, fren 
Which rugged mowntaln ridyes stretch eotithward likewreat ans 
and onclew the white smow-field from whieh the glacier flows. 
At an clevation af 2500 fait the jew portion disnppears beneath 
the névé onowhich nota teaee of délria is cisible. All the higher 
portions of the mountains are white as snow can minke thin, 
except where the pinnackes and previpioes ary too stoop to retain 
a covering. F 

On reuching the western site of the glacker we founda tarp 
spice on the bordering cliff, about a hundred foethigh, which 
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hae beat abandoned by the ide 4» mwently that if is not yet 
otiseet| over, Above this came the luxuriant and bewutifal 
yeactition covering all the lower mouritain lope, 

The mouritain spur just weet of the glacior, like sever af the 
fives stirectohing southward from the higher mountains, onda 
inn group of hillesoniewhut-separate from the maim ridge. The 
hilia are covered with «a rank vegetation, and in places sap- 
port a dena) growth of apruce trees, Reaching the pros 
enmomit; we'had m fine, far-reaching view of the unexplored 
region taward the weat, and of the vast plateau of ioe stretching 
couthward beyond the reach of the vision, West of our station, 
andther great jéeeireim, named the Marrine glacier, da Wor of 
the late A. Ro Marvine, flows southward with « breadth exenetl- 
ing tht of any of the ley streams vet crossell- Bevonl the 


Marvine glacier, and forming its western border, there is an, 


exesulingly rized tietntiin move trending northeast and 
amithwet. Althouwh this is, topozmphienlly,s portion of the 
tintntnin nase forming Mount Cook, ite prominence andl ite 
postition geolizion) atracture render it important that it ayoulel 
have an independent name. In acknowledgment of the eery hoes 
toscience rendered hy the tirat state gealocivt of Micsanch awl, 
it is designated the AMitrhenet range on our mapa, Rist above 
the angdlar cret line of this mountain mass towers the pyram- 
ida) simmit of Mount St. Elias, aeomingly os distant as who 
we firat beheld it from near Yokutut bay. 

About a oitle weet of the bill on which we stood, and beyond 
the bed ofa lake now drained of ihe waters by a tunnel loling 
avuthward thrwieh the iee, mse a steep. rocky ishond out of the 
‘ghiciars, it4 Kitt overgrown with vegetation and dark with 
spruce tee. This onsix in a sea of jee, subsequently names 
Hiosaom island, we choss ae the most favorable site for our next 
rhe VATE OyEIT fF, 

We then returned te our cimip in Floral pass, and a dicy ur 
two later Kerrand Christie started on a ide trip up the Hayden 
glacier, ti be alent fivedaya. During this trip the weather was 
stormy, and only allowed half on hour for topeytaphienl work 
when nh wombewhit favornblée stothan was penchod. This was of 
ural aterlon, iowever, ii mapping the country, a i) paved station 
of conmmfderble elevation on the-side of Mount (ook. ‘The trip 
wis nearly all abowe the snow-line, and was relleved by many 
hove) ex penance, 
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Wily Kerr and Ohristic wore away, [assisted the camp hands 
in didvineine to Bhasern ished. (Qor first day's work consisted 
in packing loads aero the Hayvlen glactor to the wooded hills 
on its western border, reached during the reconnuissance de- 
seribed uoboves “Che weather was stormy, anil a dense fog roller 
in from the ocean, obscuring the mountains, and compelling uy 
todd our way acres the glacior as test we could without land- 

marks. Hationthy threading our way Anon eneaset we at 
length came in sight of the forestw on the « extremity of the muir 
tnin spur toward the weet, and eoneluded to onimp there tntil 
the weuther wos more favorable. We clinibed tho baro alopo 
bordering the glacier, and fore our way through the dripping 
veeotation to an open space beside a fitth stream and near sone 
agec eprooe tress thet would furnish good fuel for a comp-fire, 
We were glad of a refuge, bot did not filly appreciate the fart 
that wur tentawere in a paradise of howers until the next torn. 
ing, when the sun shone clear and bright for a few hours. Ww fe 
hailed with delight the world of stumoer honuty with which we 
were surmunded. Ourcamp was ina little valley amid irregular 
hills of déhris left by the fortwer iow invasion, wweh off whieh wel 
no rounded dame uf flowers The desdlate iee-telids were oom- 
jletely shut owt from view by the rank vegetution. On the slope 
ahowe we, dark sprice trees londod with) streamer of toss, and 
seemingly many centuries old formed a background for the floral 
decaration with which the ground was: everywhere covered. 
Flowering plants and ferns were massed in gach dense lwxuri- 
ance that the streams were lost in gorzenus banks of boot. | 

Reluctantly we returned tu Floral pave for another load of 
comp supplies, and late in the afternoon preset on to Bossom 
island, where we menin pitehed our tente in rain and mist, and 
wvain, when the storm clearel away, found durselves inom un- 
trodden purmlise Kerr aud Christy rejoitied ts at Elossomi 
idlind on Jaly 31, and we were ones niore ready for an aby. 


Hie [ean 


Our comp on Blesin signed woes near a smiel] pond of water: 
an clase beside o thick grove of «prince treet on the woater side 
of the Tnid-rmuise. Thy tents wore so placed a# to sevare an nn 
obstructed view tothe wetward: and thor were visible, in-tum, 
to parties deseending from they mountains toward the nortliwost, 
whither our work son Jed us, 
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The #idewof Bloeanin land wre rinh wad previpitons. The 
glaciers Howiig pst it eit away the tocks andl, me the suriier of 
the ice-fielils was lowered, eft them inmany places in mmed 
cliff’ bare of vegetation, The top of tho island woe aléo formeriy 
glaciated and in-part covere!] with dibrie; but the ioe retreated 
40 [ne sure that the once desolate sirtace lias become clothed in 
verdure, Everywhere there ane dense yrowths of flowers, ferns 
nol Lerre buehes. On the rocky spurs, thrifly spruce trees, 
festtuored with drooping strevmers, shelter luxuriant bunks of 
mee, lichens aod ferns. There was no evideno thet human 
hand had ever ploeled a flower th that laxuriant garde: mot 
notre could be fom of nun’ previous tnvasion, The only 
trails were thar loft by the boars in forcing their way through 


the dense yerotation in yoest of sooeulent roots Later im the 


aonsan, when the berries ripened, there was a feast epreacl imvit- 
ingly forall who chose to partake. On Uhe warn. summer dove 
the airway filled with the perfume of the flowers, hinds Hitted 
in and out of the shady grove, and insects homme in the glid 
sunlicht; the freshness and beauty on every hand mule this 
Blind seem o litth Eden, preserved with all ite freshness and 
frivratiin fro the destroving bet) of mun. 

This oastz inn desert of ice it ao benutifal med clisplayve so 
Inn Thstructive and atirictive fewtures that 1 wieh the macder 
to come with me up the Howery slopes and study the interesting 
pletures to he seen from its summit. 

The narrow myine tek of our camp is festooned and oter- 
hing: with till ferns, shooting oat from the thickets on cither 
hanil dike hending phonies, You will notice ata ghinee, if per 
chandy vonr yeuthfal excretions happened to dye in the neicth- 
onsturn slates ns were dine, thot many of the plants alent ae 
ary oli fonds ot wt least former soypinintnnees, “The tall form 
nodding su ermecfully as we prise is an Aeplennom, but of meer 
growth than in mest southern regions. The tol! white lowers 
with sspiting, flat-topped umbles, looking like rank enaraway 
plants, bot larger aod more showy, belong to: the gece Ary re 
wien, and are at home in the Unsende mnge and the Rocky 
Mountaine a= well ad her: The dily-lke plant growing so pit 
fusely, dapeciilly in the moist dalle, with tall, slimy spikue of 
greenish flowers atl long parallel, veined ley is, is. Verwirin 
evide. These briltinnt yellow monkeytlowers, bending ac gruce- 
fully over the hanks of the pond, are closely related to the little 
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Minuloe which nods to ite own galden reflection in toany of the 
brookeaof Now Enghiw That purge: Quiddivim, with now. snd 
then a punwowhite variety, so common everywhere on theae hilhs, 
i the same winder tint we have seen overcmany siete miles 
benwth the burnt woods «f Maine. These bashes with ohacure 
white Howers, looking like Httle wuxen bells, we recopnize at 
once at hickleherrie=; in a-short time they will he loaded with 
fneciis frit. Toyiting tourhes of res betitith the spruce 
trots are ftooned and dicorated with thiry shapes of brown inl 
green, that recall many a Jong ramble ameng the Adirondack 
hills and fy the Canudinn woods, ‘The licupods, oyuisela aol 
ferns ore many of them identical with the tranery on tine 
mons covering Gilli homlockw in the Oteyn woods in New 
York, bat diapliy prewter losurinnes atul fresher and more brit 
linet colum: = ‘Thuttemeefal tittle beach-fern, here ane! there fielwel 
toa rich brown, foretelling, of future changes, # identical with 
the little fairy formowe need te gather long ago along the borders 
of the Great Lakes. Asters. and gentians, deliente orchids anil 
purple lupines, besides tiany less fornillar plants, erowel the hill- 

fide and dick the wikept meadows with brilliant mys af 
varied Hight. In the fall sunshine, the hillslopes appewr oe if 
the fields of petale clothinw them thoi the prdin’s peaver, and 
were spreiding «web of riinkew tints over the lush leaves and 
grass below. 


On our return te Mossom island, late in September, we found 
inany of the Howerm filed, but in their places there waa a pte 
fiesion af berries newly we brilliant in eolor as the poetula that 
heralded thir coming. Many of the thickets, inconsplewous 
before, liwd then a deep, cich vellow tint, due to on abundanies 
Of liso sulmoen berries, larger thin oor lanest bluckberries, 
The huckleborries were alao nip, anid in wonilerfal profusion. 
These additions to oar tible wore epevially appreciated after 
living for more than a menth in the anew, “The wah tras were 
hohling aloft-ereat bonorches of scarlet, berries, oven deepor anil 
ticher in color than the ripe leayes on the same brilliant tranches. 
The deep weeds wore brilliatt with the browl vollow leaves of 
the Devil's club, above which mee spikes of erimeon berries. 
The dense thickets of currant tushes, so luxuriant that it Was 
HiMeult to ford one’s way through them, had received 1 dusky, 
fthokelke tint, dio to abundant blue-black strings af fruit sts 
ended all alow the wneder sides of the branches 
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Let us net look teu fir pheod, however, Wondering on over 
the sunny slopes, whore the wordendér line forgotton to. Aopatrd te 
thi color orto divide the flower banks owe gain the top of the 
shined’: but so dene are the plinteabont-as, and so engzer sone 
painted enp toexpand freely in the suntight at the expense of 
lis neivkhors, that we hove to twat them down with our alpen: 
stocks—miuch as we dislike to mar the beanty of the place— 
before we cin moecline an the thick turf beneath and study the 
etrmayee lacebdtsagte before ws. 

The forexround of every view ts a honk of flawera todding anid 
ewayinw in the wind, bit all beyond if a frofen desert, The 
jev-flelds Lolore ua, with thelr dark bands of débris, are a picture: 
ifdeolation, The crentive Trenth line touched only the garden 
whith we, the firat of wanderers, have invaded. The land betore 
ne is entirely without bumen associations: No battle: have 
ther hoen fought, so kings have ruled, no poets have sung of ite 
ruggooess, unl on philosopher has explained ite soorets, Yet 
it has ite histery, ik postry, and it# plilasophy ! 

The mountains toward the north are too nearat hand to reveal 
thair erandour; only the borders of the vuat anowfields cover: 
ine all of these upper elopes ary in view. In the deep! cation 
with perpendicular walls, just north of our station, but curving 
westward so that ite upper course is concebed from view, there 
flows a siemnidary glacier which forces ite terminal moraine high 
up on the worther lope of Blosser island, bart does niet naw 
join the in-field on the south. Stream of turbid water flow 
fron this glacier on each: side of the oasis on which we stand 
and noite at the mouth of a dark tunnel in the ice toward) the 
avttth. 

The barren erivel plain just east of our station, and at the 
fomt of the glacier fram the worth, is the bed of a glacial lake 
which has heen drained through the tunnel in the ie On our 
way ta Blossom island we cressod this aren and foutul that it 
hod but recently lost its waters. Minintire torraees on the 
gravel vik firming the sides of the haste marked the height 
te whith the water Inst-ose, and-all the slopescformerly-sub- 
mined were covered with a thin layerof sediment, On the 
vides of the busin where this fresh lining rests on. step slopes - 
there are beautiful fretting made by rills in the-soft sediment, 
The 2trean from the dlavier now meanders across this san plain, 
dividing a4 it ewe inty many branches, which unite on apprimch- 
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ing the dark archway below. “Tho lake iaextromoly irrogalar in. 
ite hohawior, and may be filled aad emptied several tinves Ina 
season, The watere are oither restrained of flow freely, acennd- 
fig as the tunnel through whith they (lischarze is obstricted or 
open, The lake is typical of a clas. Similar basins may le 
found about many of the spire piajectine tote the Mulaspina 
taiier: ) 

A Tittle weet ofthe glitige ii which [have dinehtal vivir atten- 
ton there ie o narrow meuntin gorse oerupied hie pet hier 
glacier, of mall size but having all the pricipal choractorstivs 
af even the lurgest Alpine glaciora of the region. [tis leas than 
half amile in length, hoe a: high-grade, and is: fia) by several 
litoral hninehes: [ts surfvce js <tivided into an ine region below 
and aoneyé fogionw aliore Ht hie lateral and modial moriines, 
ioe pinnacle, oreveees, and many other details peetiliar te 
gliviers, From itd extremity, whiels is ark wlth dirt and-atones, 
there flow4 ostream of turbid wouter, It is, in thet, 1» minintire 
miniilitud? of the loestromns on the neighboring mountult, somiw 
of which are forte or fifty mile: in length and mati tines wider 
in their narrowest quart than the little glacier hefiee ws is ony. 
The more thoroughly we heoome anquaintel with the manntains 
ot southern Alaskn the more Interesting and more Tamera do 
the Alpine glaciers of the third order heeome, Already, thou- 
sauce ootlal (ee enuimetnterd, 

Iwill not detain toy diewinery con panion longer with lee 
Hetaths, bat tur ot omee tothe eljet= which will ever be the 
otter of attraction to visitors who may chance to reach this 
Tomote land fi the ive Lockie far ip the Marvitie glacier, 
bowond the tapering piinaches and rugyed punks nliit its head, 
you will see spires and eathedtrallike firma of the purest white 
projected agninst the morthern sky. They creeall at once the 
ootsinstio anhitectane of the Old Ww orld: hat instead of being 
dim anid titled) by time they seem built of immaculate marble, 
They howe ranlinnr intl repose soot only in mountains of the 
first naignitide, Fhe cathedrml tw the risslit, with the long root: 
Hike crest and a tapering spite wt its evatern terminus, ie Mont 
Avista: itclevation is over 12000 tot A Titth: to the weet, 
and equally Intwutiiol bot slightly les ih elevation, i Mont 
Malaspina worthy thoninmient to thi wofortimate mavigntir 
whore hand it beara, “Thea poi are on the tinin St Elios 
range, but from our present point of view they foray only the 

iW=Nat. Goom Mac., vou TT, 1a, 


lis Le Russell — Bepedivan fo Mowat St Elta, 


lmickgrond of a tiwnifioent pletare. Later in the seasqmour 
tints were pitched at their very bases, and they thom revealed 
their full grandeur and folfitted avery promise given by cistiant 
viows. 

The rugged Hitcheock mange bordering the distant margin of 
the Marvine glacier, Hike the mountaine near at hand and the 
nicky idand on which we stand, le composed of sandstone and 
shales, but jiresennte anne interesting feature, to whieh 1 shall direct 
your attention, The trond of the miner » northeast and south: 
weat, but the strata of which it is vont poser rit amet wad west 
and ary inelined worthwird. As the rynge tesome eight miles 
lors, these conditions would sen to indicate a thivknesof many 
thousands of fret for the rocks of which it is composed; yet the 
hers were deposited in horizontal shest= of sand and mud of 
very late date, ns will be shown firther om, But the geriut 
apparent thickness of the strate ie deceptive: newer exinvinn- 
Hon would reveal the fiet that the rocks have lewn Ae yreattly 
crushed that even a hand specimen ean senreely be herokin oat 
with freh sures. More than (hit, the bhick shale, exhibiting 
the grewtest aniiutit of ertishing, ie meually in! Wolgesshapad 
miei, which, in sotie mses at lent, are bordered hy what cre 
known a4 throst planes, newrly evineiling with: the: trechcbineg 
planes if thesteate. Tho rocks wwe been fractured and ermhedl 
torether in such a way na to pile fragments of the same Laver on 
top of cach other, ancl thus to irene greatly Hhetr apoypnereat 
thickees. In the elecations halons ws the thrast plabes are 
tipped northesstwardly sd it ‘would seem. that the force thiit 
prxiuced them weted fran that direction. The apparent thick- 
new af the bets hea thes boon inereel mony tinies. What 
thetr original thickuess was, it not now posdtble toauy. — Similar 
invtiontions of a loteral crushing In the rocks oy bre fur tn 
apvern] of the motitituin spurs betwen the Hitchcock range andl 
Yukutet boy; but space will not permit me to follow this sib- 
jeet further. 

‘Turning from the mountains, we (iret aur eves renward; bot 
it is ase af j Jew that meds our view sd eat ‘the Hiitre Pautte, 
Fur as the eve ean reach toward the west, toward the south, ane 
towierel the svutheast there ts nothing in wiew but a vast plateau 
of jee or barron débrls fields resting on ice and conevaling it from 
view, This is the Mulaspina wlacier, 

On the border of the Jee, jot below the cliffs on which we 
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stand, there iso belt if débris perhaps five miles in brewith, 
Which dling coniplotuly eoncends the ice beneath, Portions of 
this nioraite are coved by vegetation, ind in pices it i brill- 
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jatit with flowers, The vieretution i mest abondant on the 
newer bordir and fides away toward), the center af the ghcier, 
Tis alistant lorder, adjacent to the white toefleld bevord, bs 
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nhwolutely hire and desolite. An wttenpt his Teen mode tore 
prodoce this scene in the pigtire forming plate 1. The rnveiene: 
ik from on pliotoyrnpih onl shows the barren cébrie- field streteh- 
ihe away towards (he xouthweet, ‘The extreme southern end at 
the Hitehcock range appears at the neht. ty the distance is the 
white ieo of the central purt of the Malaspina glacier, Far tie 
yond, faintly outlined againet the sky,are the anow-cavered bills 
west of lov hay. The fowers in the furearound are growing on 
the chat of the stoop bluff bordering Blos#am island on the south. 
On the norinecovens portion, specially where plants have 
taken root, there are hundreds, perhaps thousnnds, of lakelet= 
avonpving ketllishaywd iypresions A view of one of these 
intwresting rosorvoirs i the io: is giver in fiers 2. Toweshoutd 
eo down te the glicier and examine sack 1 ‘lakelet ner mt Kennel, 
we ehould find that the cliff of ice surrounding them are usnally 
wiavmmetnionl, beim especially steep and tagged on one alile 
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ahd low or perhaps wanting eitirely on the other. But: there 
i no regularity it this reapect; the step slopes may feo in any 
direction. On bright daws the encircling walls are alwaye ripe 
ping with water produced by the melting of the 7 jee; little rill 
aro constantly flowing-down their-sides and pliargelnge in nithia- 
ture catarmets inte the luke below; the ston at the top of the 
jee-eliffs, belonging to the gener) eheet of Airis covering the 
elacter, are continually being undermined and previptinted lito 
the water. A euriats fuet in reference tothe wallvof the lakelits 
id that: the melting of the fee below the #arfven is tiere mpid 
thom above, where it Le exposed to the direct rays of thossnun. 
Asn result the depresiois linve the form of an ‘hour-glass, ns 
indicated tn the Accumpany ing section. 

Bovord the bordering moriines at or feet; we ean Louk far ont 
aver the ice-plateny aod view hundreds of square miles of its 
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frowen “urfuee. At the same time we obtain glimpies of other 
vast ioefvelds towianl the weet, bevemd Toy Tuy: Iet their limite 
i that direction are wnknown, 


Later in the aeacon 7 made on excursion far oot on the Malns- 
pli glacier irom the oxtrone somthern ond of the Pitchonwk 
raureseet, sare became acquainted with many of ite pocoliarities, Its 
surface, Instead of being a smooth snowe-fiald, a6 it appears fron 
a diktanen, ix rtheted by thousands of crevasses, many of 
which sure filled with e) leer, blive walter. Over hundride uf sypuurte 
tiles the surtiee apps wif a giant plow hid prasseal aver it, 
lowvin the lve furrowed with crovases, The crevasses ate not 
bron; causally one oan eres them ata bound, They appear to 
be the seine left by nents in the tribotiry iee-strenins. 

The stillness fier out on the grout jow-field i inmiediitely 
noticed by one who has recently traversed the sloping surtiees 
of the tributary glaciers, Ut ts always silent om that vast froxen 
jlateas: There are oo surfves estrone aod no lakes; mot a rill 
worth along its channel of ice; no capcades are formed by 
etrentns plunging into mouling and crevasses, The water pro- 
diced by the meltitia of the jee finds ite way down bute the 
gliwter wrt jrerlunyos to its bottom, and must there form rivers of 
large atees Wit no indications of their existence enn be olstained 
tit the surface. The tev surfaow @ undulating, and resembles im 
sofie respects the great rolling priries of the west; at isa prairie 
of too. Tn the tentral portion tot a ehoot of togetation caste ite 
Hhidlow, atid scarcely o fragment of rock ean be foun The 
hoondlanies of the raat platen have newer heen survered, but ite 
aren eannet he less than tive hondrel eqnare miles. The clear 
ie of the qonter greatly exceeds the extent of the momine-cov- 
ered benders. [ft hae a genom) elevation of fifteen. or sixtden: 
hutilred fewt, being highest weu the end of the Hitchcock range, 
where the Seward glace? comes in, and diwrending from there jy 
wl directions. Fyrom the summit of Blossom tian and other 
corn prn cli #intione it orient that the dark torniine belts 
obent it4 border wre compoiind aiid fecord: a vnrind history. 
Fur iway toward the southedet the individual elements nuy he 
distinvuizhed, The dark bunds of débns aveep around tn great 
eorves amd concentric, swirl-like figures, which indicate thot there 
are complicated eurrents. tu the seemingly motionless plateau, 

The Malaspina glacier belongs to 9 class of ive bodies not pre 
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Yiousiv recognteed, whieh are formed at the bores of mountains 
bv the waion ef eeveral glaciers fromabove. Thole position aug. 
fests the nome of JNedmont glacidre fur the type They differ 
front continental giueiers in the fet that they are formed by the 
mn of ieesionims ancl are net the sources from which iqu- 
streams flow. The supply from the tributary glacier is cotinter- 
lalanced by melting and «raporition. 


Ifthe reader line Werome interested) in the vaet ioo-fielde about 
Blossom island, he muy wish to cotitinie our acquaintance andl 
go with me into the great snow-fields on the higher mountains, 
where the iewrivers fecding the Malaspina glacier have their 
Suki tie 


Le Avovie tie Syow-Lowve. 


Early on the morning of August 2, all necessary preparations 
having been toode the day previous, we eturted in the iirection 
af the great snuw pol to be seen tt the head of the Marvine 
ghicier, where we hoped ty find « pass lenctione througls the miena- 
tains which would wnuble us to reach the foot of Mount St. Eline 
Or to dlikeover.a practicable way avrows the moin range Inte the 
unknown country townrd the north. 

All of the camp hands were with us at the start, except Stamy 
and White, who had been despatched to Port Mulgrive to pure 
chase shoes. All bot Cromluck and Lindsley were to return to 
Hlossom island, however, after leaving their loads at a ren- 
desvous as far from Blossom island as could be reached in a day 

and allow sufficient time to return to the basecanip. Kerr avd 
myrell, with the two (ump hands nitntioned, were te press on ty 
thie enow-flelils above. We took with us « tent, Hankets, tations, 
un Oilsteve, and a eupply af endl ail, and felt equal to ony 
omereney that might ariev, 

The morning of onr depurturs wis thick and fopgy, with woca- 
ejoHnl showers, and the wether crow worse instend of better os 
we advirowl “All the mountains were soon shut out from view 
by the vast vapor hanks that settled down from above, unl we 
hart little except the general character of tho glacier to chide tt. 

Qur way at first lel wp the eneterm bender af the Marvine 
glacier, over seemitigly interminulle fielle of anyular dGbris. 
Traveling an the ragved moraine, some idea of which may Ine 
obtiined fram plate 17, was not only thresame in the extreme, 
but ruinous 00 boots and shoe, On passing the mouth of the 
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first lateral gore (about a mile from Plesenm island); from 
which flows secondary glacier, we could look-up the ted of the 
steep ravine to the white preciples: beyond, which comm to 
descend out of the clouds, and were scarred by avalanches; but 
ill af the higher pike were shrouded fom view, Ataveon ws 
pauceoed the mouth ofa second ane larger gorge, which discharges 
an important tributary. We then leit the border of the glacier 
anid trovelad wp its counter, the crevasses at the embouchures of 
the tributary stream being too ninmerome and too wide ta be 
crossed without creat difieulty. 

In the conter of the Muarvine ghicier there is a dark metal 
moraine, composed mainky of débris of gabbro and serpentine, 
of the sume churmeter as the medial moraine on the Hayden 
glacter, already briefly mentioned. Here, too,we found brood 
areas covered with suns cones mid glacial tnblee. ‘There are also 
rushing streams, flowing in channels.of ive, which finally: planyge 
nite eroviedes orth well-like moulins and send back a doep roar 
from the caverns beneath, The murmur of ronning waters, 
heard on every hand, soon to ladicute that the whole glacier is 
doomed to melt aw av it a single season. 

Fariy mm the aftermoon we reached the janection of the twa midin 
branohes of the Murvine ghicier; and chose the tnast woeterly, 
We were still traveling over hard blue ice in which the bine and 
white vein-atructare characteristic of glaciers could be plainly 
istinzaished. The borders of the ice-stream= were dark with 
Intern) nuotiinis | but after passing the lest great tributary com- 
ing indrom the mertheast we teached the appur lint of the 
dacier proper and came to the lower bonler of the névé tields, 
abive Which there t little sree debris The glavier there flows 
over i rigged deseertt, and is proatly broken by itefall At dirat 
wi etlecworid to isd fi fassaye up the center of the crevnssed 
dnd pinhacted ioe, bot soon cue tenn impassable gull Turn 
ing toward the right, we troversed a ridge of ico betwoen profound 
gones and reached the base of the mountain slope borderme the 
daicteron theesst Onur partyowae now divided: Christie and hia 
rotnpanion were loft searching for a convenient place te leary the 
bony of rations they carriol, while we, who were ta oxplore the 
region4 above, were endeavoring to find away ap the jeefall, 
A shot fron our-companions below called our attention te the 
fact that they were triable to reach the border of the glacier, 
whore thoy had been directed to leave thuir pucks, and that they 
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had left them ot the oper ioe. ‘They waved ws “good-bye” and 
stirted back toward Blosser ialand, leaving our litt band of 
four to take the wiyanee. | 

Descending inton deep black gorge ot the border of the ice, 
formed by its melting back from the bordering clifiy, we clam- 
bered upward beneath overhanging ierwalls, fron whieh stomus 
and froements of fee were oceadonally dropping, anil finally 
mavchid a great anow-thunk dn the burdut of the gluciur, As the 
ator) still continued, and wasevuwn Tereeing in fine, wo eon. 
cluded to find « camping ground soon as poexitile aod rink qinr- 
delves comfortable a8 the eireumestanedes would prermit. 


Finer ("4 we ik THE Sxow, 


W ve hod now reached the lower limitet perpetual snr, There 
Were no Tore Mmontines on the wariice af the elacier. ant tw Lrgurt! 

tock sitthices Tete vnough to hold atent The entire region 
was snow-niuntled av far a4 the eve could sve, exeupt where 
janacles and clits tow eteep mind router for dhe Siow fu Werte 
mitlite pose oheve the: generul surfare. A Little to one sile iif 
the mouth of a step Intern] wore we found a epotin which w 
Hines of partly disintegrated shale had fallen dawn from the eloth 
We acraped the Fragments nvide, smeothiodl the snow beneath, 
end boilt aowall of rock along the lower margin, ‘The spyce 
whowe was tilled inowith fragmente of shale, so as to form o shelf 
unwhich to pitch our tent. Seon our blankets were spreal, 
with our water-proof etiats for a eubstratun. anil supper wees pite- 
paired over the otlwtove. 

Darkness settled down over the mivuntalns, yond the storm in+ 
crewed ae the night come on. What is unustial In Alaska, 
the rain fell in terete in the tropies Or little teat of 
light cotton cloth afforded great protection, lot the min-alropa 
brett ot itwith such foree that the spray wae riven thirmgh and 
mode atime rain within, $Weery with many hears of hard tea 
eling over moraines and across orevassed jee, ancl in am atnios- 
phere satupeted with moisture, we rolled ourselves in onr blankets, 
determined to rest: inspite of the storia that tag nbrotet, 

As thersin beeatne heavier, the avrilinichies, alresiedy aly rmingly 
Himerts, became more itl more frequents AC erash tile 
thunder, followed by the clatter of falling «tones, Rate that many 
tune of ice atl pork on the mountains to the westwanl hol aliel 
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down ipen the borcors of the daicier: anethor roar mer at het, 
onised by an nvilanche on oor own side of the glacier, was fol- 
lowed hy another, another, and still] wnether out in the darkness, 
rich CvTMas could tell where. ‘The wilder the storm, the louder and 
more frequent became the thunder of theavalanches, Itseened 
at if punderuniim reignel on the mountains, Ohne might faney 
that the evil «pirite of the hilly had proparod fit te a reese etiveny 
‘of their own liking—but decidedly not to the taste of their 
visifata Soon there wae a clatter and white of stones at our 
door, Looking out [ aaw rocks os large da ones lived bounding 
poet within a fuw foot of dur tent. The stands on the tontain 
sido above bad loon loosened ly the min, ind it wie evident 
thet our perch wasn longer tensbie Before we oonld remove 
our frail shelter to a place of greater safety, a falling rock struck 
the alpensteck to which the ridge-rope of our tent wus fastened 
and carried itnway. Our tent “wont by the board,” asa sailor 
would aay, and we were loft exper ta the pouring min. Hefore 
we coulil gather op our blankets they were not aaly soaked, Wat 

nh bushel or more of mid and «tone fron the hunk abwvey pare 
viously held buck by the tont, lowed inoupern them. Rolling 
ip our blankets sod tehing” the mttons, instriment=, ete, 
indera ribber cloth held down by rocks, we hastily dragaed 
onr-tent-cloth down to the border of the ghicier, at the mctromite 
ofa tapering ridye, along which it aeenied impossible for stones 
from above to travel. We there potehed our tent on the bard 
snow, without the luxury of oven a few handfuls of shale 
heneath our bhinkets, Wet and cold, we songht to wear the 
night sway as best we could, sleep being impossible, Crinmliack, 
who hid Tein esypocially eqongetic i in removing the tent, thpnied- 
less of his own exposure, wes wet and became eoll and silent, 
The otsteve and a few mibtiabs were brought from the enche al 
thd ithandoned camp, and soon na dish of deffihe wak stoaninige and 
filling the tentwith its delicionsoder. Ourshelter hocime com- 
fortably warm and the hot coffee, neting ne « stimulant, restored 
our élugzish eirculation, Wo posed an uncomfortable might 
and watehed anxiously for the diwn. Toward morming a coli 
wind awept down the glaives and the min cexeed. With the 
dawn there came fndication# that the storms liad) passed, although 
we ware still enveloped in dene clouds and coukd mot cdechte 
whether or not. favoroble change if the weather had oeeurred. 
Woe were sill cold and wet ond the desire to return to. Bloeaury 
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land. where all wos sunshine ancl sumer wae greet. “Uneer- 
tai ns to whet would be the wisest Cite, We packed cir 
hlankets ancl étorted slowly down the mnuntait, looking anx- 
jourly for signs that the storm had really pistol. 

An hour after sunrite writ) ip the mist above we revealnd the 
wonderful blue of the heavens, and allowed « tlood of sunlight 
ty pour down opoan the white fields buneath. Never wi the 
August sun more welcome The tists vanished lefire i mage 
todoh, Lowrie hereand there flovey vaporwnithes festooned along 
the mountain side; ae the clomis disappeared, poak aftr proak 
came ite view, and snowslones and glicters, never seen befure, 
one by one revented theruselves to onr astonished eves. When 
the curtain wae lifted we found ourselves in a. new world, anore 
wld andl Hague than any we had: yet lwliedel, "Whe was 
neta tein dht, and nothing to suggest green fields oF flowery 
hill-sides, excel on a few af the lower menntain spurs, sr 
brilliant Alpine blossoms pililed a toueh of eolur to the pole land- 
soap. All olde was stern, silent, muthotiles: winter. 

The glacier, clent anid white, without a cock on ite brokenaure 
fuew, looked fire mw litthe distunce like o vast snow-covered 
meadow. Wewere about a mile above the lower limit of the 
sniw-fields, where the bine tec. of the glacier comes out from be- 
neath the néwé ‘The blue iee wae deeply buried, ard enuld only 
be ¢eon in the deepest enrvasee. Actor the wlacier rime thie 
angulir clifftand tapering spires of the Hitcheock range. Every 
ravine and gulch in ite rugged sides wos oeeupied by places, 
mnoy of whieh were Ko lroken and orevassed that thew lonked 
like frome) cutaracts. 

Cheerel by the bright #kie ond sun-wirmod air, we poshed 
(a ip the glicior, tiking the conter of the stream in order to 
aveid the crovaskes, which were most Homers along ite borders, 
Two or three miles above our fret camp we found a place where 
a thin layer of broken shalo covered theanow, at a sufficient cis- 
tine?d from the steep slopes above to be amt af the roach of aya- 
Inneches. We there established our second camp after leaving 
Bloweun ieland, diel our blankets, and stunt the remainder of 
the day basking in the auotight and gathering enrgy for coming 
CHV ee | 

We find the névé of the Marclne glacier differing greatly 
from the lower or iey portion previonsly trivetsed. Instead of 
ioe with lilde and white bands, a4 da common lower down, the 


Stratification of the New. 127 


ontire sirinoe, aiid ns fur dowit in the crevices ae the eve coiled 
distineuith, war con poked of eoripact snow, ar snee changed 
to icy particles resembling hall and havinw in fonlity Lut few of 
the properties of ordinary snow: it might proporly be called 
new? ite, Usunlly the thickness of the layvert varied from ten to 
fifteen feet, Separating them were dark lines formed by dust 
blown over the surfaen of the glacier und buried Wy subsequent 
Tectia ur ly thin lite line former by thin clea of sheets 
of ive and shewing that thy snow surtiee had been melted during 
bright simnay days and fiwen mdin at night The lertlaontial 
diratification so plainly marked in all the crevasses in the ndvi 
was dino dntirely wanting, or at least was nit conspienons, if 
the lower portion of tho glacier, where, instal, we found thos 
narrow blue and.white bande already mentioned, the origin of 
Which hae heen sowell deseribel and oxplained by Tyndall, 

The center of the Marvine glucier, a4 in mest sitniler jee. 
dtreams, is higher and lose broken by crevasers than ite barlers, 
The crevasses at the siile trond op streain, we iv the enae with 
marginal crevmeties generale. fn the present instanoy the courses 
of these rents could he plainly distineetialye! or each borer of 
the glacier, when looking down open it fren neigh ering sfiopies. 
The crevasses occur at yuite regular intervals of approximately 
fifty foot, ond diverge from the bank vt angles «fi alaut 40°, In 
the hunks of snow bordering thi glacier Finitlor ofevases dliverge 
from the margin of the Howing glacier and trod doen aldng dts 
hanks. The murginal crovases and the crvvussed:in the border 
ing show-lields,to which no special name hae been giver, fall 
nintrly in ite; but between the two there ts a series of irregriliar 
crinks nod broken anew, dharply defining the border of the 
Inu e tie, 

The aririn af the nireinal Chey ise trercting up stream Wits 
explainel dinriny the study of the eleclers of Switverland. The 
following diagram atid ex platiation Nastrating their developanend 
arn onpied from Tyndall: | 


“Tat AO be one elle nt tie lucha gf the other; aul Jet tho direc. 
tion Of mation be that badicite| Dist tthe muri, Dont De ua) trteereeon 
allow tH the glacier, taku straight meres it, ny to-day. A fiw day or 
Weeks lower the aljoe will have bier carried down, ated berunee the moniter 
mmavessiron: (quickly than tho sides it will cot etal strovlulat, boat welll 
Isetil inte the firm AY", Soppuiing 2) to bow snail seman of thin drtudiinl 
elles Thien r the wiles vif tba wlieker . Th ai thew piemitlany ihe n mato wilt ~ 
Hetortind he the Veen etiaa peer fliaire T’ ee. Fix werinr siktiiis thei ups me 
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(hier Pitot the wyuane; tithe lower pieition this diagonal, (fF Mw toe 
coull atretnl, would be lengthened tp 7a’, But tise ten. iioen tial: akvelil 
it lipenilos, atid we liawe a breve firmer at rghit staiée to Te The mote. 
inepection of the elimgrmnt will aewuie wott thaxt thu nevis will: point 
oie wpeenpel.” * 
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The explanation given above applies e#pecially te the lower 
of ley portion of a glacher; above the cnow-line other fiets append 
Wher a glacier flows thironnuh fields of snow ono level with tts 
wurface, crevastes are formed in the adjacent bunks These trenil 
down strewn for the same Yeaaon that the crevasses in the glatier 
propa tren up stream—that is, the frietion of the mioving 
siraum ayeinst ite Lenka tends to carry them along, whily the 
portions at a distince aro stvtionsry. Fissures are thus opened 
which trend in the direction in which the glacier moves, The 
til) mum: by these crevasses with the pai of the glacier is 
about the same ne those of the marginal erevaiies, lat in an 
oppesite direction. ‘They are witlet near the tmurgin of the 
glacier and taporto a esharpend towards the stationary anow- 
lnnks whove. The crevasses in the two series thus fall nearly 
in tine, bot are separated by a narrow bud of irregularly broken 
snow, marking the actual border of the clacier. + 

After jenving Blasiom islam the party was divided, and we 
hogan a new series of numbers for our can above the snow-line, 
nlthough in this narrative ond on ir aecompanying map a angle 
series of nombers for all the exmps will be weed. While in the 
field the camps in, tho snow were usually termed, freetionsly, 
“sanding cups,” in allusion te (le uneotufortalle manner in 





whieh we were packed in our tent at night. 
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( Crevases in snow-finids throngh which jonetroaines few will he men- 
toned! azain to desrribiiag Mie Rewserel atelier, 


Adnoss Priwacie [ase 


The morning after teaching Canip 12 dawnel glorivualy bright 
The night had been cid, amd o heavy frost had silenced every 
rill from the snowelopes above. The clear, bracing air gave ue 
renewed enetey and a firmer desire to pression. Mr, Kerr and 
inyeelf made an oxeursion ahead, while Lindsey wo Crumback 
biought wp a load of supplies from the cache left on the glacier 
helow Carp 11. 

On gaining the center of the Marvine glacier wo hail a mnzg- 
nificent view clown the broad tetra, Hordorod aneither hand 
by towering, snow-laden preeipicus, vd chanetig. we the eve tol- 
lowed the downward slope, fram pure white to brown aru Hlaick 
in the diktance. Far below we could barely discern the woodod 
summit af BRlawom island, beyond whieh stretched the sesm- 
dtigly Henithes teetields of the Malaspina glicier. ATL lout me 
the white slape reflected the sunlight with piinfal brilfianey, 
while thi llick morines aod fires below and the mist over 
the distant occmn, mate it seen as if one was looking dinwn into 
a lower ond darker world. 

As wo ailyvunced toward the head of the glacter we {otund, as 
on suvernl subsequent oocasions, that the nearer we approachel 
the suurces of nn ieeatream: the easier our progress Lecce, 
Following up the eonter of the glacier, we learned that it curved 
toward the aut; and after anchour qr two of weary tripling we 
reached the great amphithewtre in which it has ite xoures, All 
about us were ragged motutiin sloped, heavily loaded with euow, 
and forming clear white cliffs from which avalanches had de 
aconded. To the weetward the wall of the aliphithentre was 
broken, and twat apparent that we oonlid ores its rim in thet di- 
roetion. Pressing onward up the gontly ascending slope, we came 
ret longth too gap in the mountains berdored on the north lia 
towering cliff fully a thousand fest high, worl were rejolood to fine 
that the show aurfacd on the oppisite ake of the divide inolliand 
westward with a grade m4 gentle a8 the one we hed ascended, 
Lat eine far dowl: the western snow-lu pai, We combed sie where Lt 
joined » larve glucier flowing southward post the end of the great 
elite whieh extended westward from the divide. The glacier we 
sew in the valley Ielow ta detgtinted on our aap as the Sener 
glacier, Tn hortor of Willian EL Seward, the former Secretary of 
Stuto, who meotintied the purchase of Alaska for the United 
Stile. 

(1a) 
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The pask we nami Price pire or necotint of the niany tow 
onmg pinnacles overshadowing th. [t= clovation is ahowt four 
thiomsand feet and at the omit tt has breadth af only two ar 
throe hundred foet  'Theanow on the divide is greatly crovasaod, 
but aconvenien) anow-bridge enabled ue to-croes without diffi. 
culty, The crevasses inerensed in breadth with the advaniee of 
the seasot, ned on returning from our inauntainy trip in Septem. 
her we had to limb upon the bordering clit in order ti pane 
the main crevader at the suminit. Sone bles of the crevasses of 
this revlon may be obtulned from the following figure, drawn 
froma plidtiyrmiph tukeh on the western side of Pinmacle pais, 
not far from the suniniit. 
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The (iff on the nerth of Monnele pres is really a Tie fault 
ecirp of recent diate, intertecting stratified shale, limestonr, and 
cunglomerntc, with afew thinenal-seama, ‘The strata dip toward 
the north ot a high angle, and present their broken edges in the 
great cli! nizing above the pase. The cliffs extend weetword 
froma the pass, and retain a pearly herlontal erat Hine, butin- 
crease 1 height ane grader, wing te the downwanl rude 
af the glacier along thet linse. Acnile to the westward their 
elovation ia fully twa thiued feet The cliffs throushont ure 
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nimost everywhere hare af aiow and te ated mtd raged ti Le 
arabe. “They form a strongly dwn boundary Tne in thie 
melogy of the region, and furnish the key to the structure aud 
geological character of an extended area. All the rock=ta the 
southward ot sandstone and shale belonging tow welladetined 
series, and differ materially frote the mcks inthe fault-scarp, I 
have called the rele towarel the settth, the Vidbutet eyetem, and 
Howe escpaeeed im the frees of the faaltsearp the Pimnesete eipe- 
fei, Directly north of Piinnely poe, and at the base of Mownt 
Qwon, the rocks of the Yoleutet system ate oxpreed, and fran 
their position and wesdeintion it ix ovilent that they are Younger 
than the Pinmich: svetem ond lwleng above it: Df those con. 
clusions are sustained hy-future tnwwstigation, thoy will curry 
with then cerinin deluctionswhirch are among the most remark- 
chile in geologieal history, Cn the crest of the irmmaeles pines 
cliffs t afterwaris. found-strata containing fossil shells and. leawes 
belonging to eperios still Hving. These records of animal and 
Want life chow that not only were the rocks af the Pinnacle evs- 
toi opesitoed sien Nvlnw specie of mollusks ani) planta ean 
into oxistenoe, Wot that the Yokutat sveten is 4till more neequert. 
Moro that thi, the uphéavil of the mountain, the farmution of 
Toinerdts fiultsourps, aid the urigin of the glaciers have all 
ncviirrend sino Peet) tines. 

The discovery of Pinnaele pase left no iyjuestion as to thi rotite 
fo be traverae:) iy omter to reach the mountrtmto the weatward. 
We rotiimed to Camp 12 and the following ay, with Cromback 
tie Lindsley to assist ws, advanced our cuinp aero Pinnacle 
piss and fir down the wetern snow-slope, 

The day we crusted the pete was brivht anid clear in the morn- 
ing, hut clos vathorcd srmtind all the ‘Thgher pushes alyomt nate 
day, vanishing againot nightfall As it waa desirable to cecupy, 
fur Luporraphin snl other purpose, a station onthe top af the 
cliffe overlooking Pinnacle puss, wo made an effart to rewch the 
onestaf thir tides by climbing op the steep scarp jist ot the 
divide, where tho cliffs are lowest, While Crumback teburned 
ta Camp 12 for an wdditional Joud andl Lindstey went ahead to 
linmowier a new camping Place, Rerrand myself, taking the nove. 
as Ubetrumente, bean thr ascent; bot we found it exoveilingly 
difficult, “The ooterups OF shale in the lier portion of the cliff 
furtishel but poor foothold, and crumbled and broke avway at 
every step. -Onew my companion, losing his support atid: dlawly 
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dow the slipe inspite of vigorous effets to hold on, and i rokpelid 
descent in the yawning chasm below seemed tneovitebte, when, 
ouming ton slightly rougher surfaed, he waenhble to eontrol his: 
movements nnd to rein whet had heen lost: Climbing on, we 
came to the hase of pvertical wall of shale, several hundred foot 
high; anc tonde sa detour to the left where a carende plecrer| alent 
a narrow channel Wo aseonded the bed of the stream, ww kateb. 
was acmnotimes «o stop that the «pry dashed over tia, atid 
Tenohed the base of un overhanging cliff of conglomerate com- 
powed.of wellewore pelibles, Above this rose a cllY of anew fiftw 
foot or more in height, which threatened to -ermeh diwn in ava. 
lunches atany moment, One mall avalanche did occur during 
the naceht, and seuttera] its «pravin our feos: Hod a heavy 
avalaiehe farinenh, our pieaition wild have boen exceedingly don- 
eerouss but by taking advantage of overy averhanging leckre, 
atid) watching for the least sien of movement in the snow above, we 
routhed without evident a shelterod perch undertieath an aver 
hanging cliff near the base of the snow. We then discovered 
thot clouds were forming ga wl) the high mouritains, mend eh reds 
of vapar bhiwn over the enest of the cliff above told as that fir 
ther efforts would be oseleas Seeking a perch protected from 
wvalanches by win overhanging wlift, we had a splindid view fer out 
over the sloping anow-plain lownttl the west and id the moun- 
tyine bordering Pinndtle past on the south, Ly notes written 
in this ccnmminniiding station read ge follows: 

+ Looking down from my poreh Dean plainty distinguish the 
undulation and crevasses in the broad siev-fielcls atreteliiiny 
woeatward from Pinnacle pass, Each inequality in the rock be- 
neath the glacier is reproduced in Mowing and sabdued outlines 
in the white surface nhove. The positions of bosses and olliis 
inthe mek beniath are indicated by rounded dome: and Hoop 
descents in the stow surfies, About the lower sides of these 
inp uulities there are in some cases eoricentric blue lines and tm: 
others mubiating (sures, marking where the snow has broken in 
taking the descent. The side light-shining: from the castward. 
duwn the long westerly elope reverds hy its deliente shading the 
preiniee of brand, terreo-like, transverse alops inte whieh the 
vipat is divided, Were the anow removed and the rock In 
noath exposed, we should find broad terraces soparatod hy searpe 
aweoping-across the her of the glacier from side to'side, Similar 
terrnoos oocur i glicinted cations in tle Rocky Mountains ancl 
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the Sut Nevada, but their origin has newur been explained, The 
tlacior is here ot work stulptoring sinilar firnid: bot still lt is 
tanh pouaniet Tales to understand how the proves is liitiated. 

* Right to front of us, and only a mile or two nwity) rae the 
chits, spires, and pinnacles of the Nitehewwk mnge. Everorvine 
and amphitheatre in the vreat mountain mass is deeply tilled 
with: SHOW , ane the sharp angular ervats book go if they hud bean 
thirst yp through the general covering of white, The northern 
end of the range is clearly (defined ley the imat-and-west fault to 
Which Pinnack: pas owes its origin, The tel af the mighty 
Oi on the southern fuce,on which we have found a perch, at 
right angles to the anger sche of the Hitchcock mize, and murks 
its northern terminus both topozrplyically and geoluieally. 

“There de not evil wativeestion of wogetation in sight Tle 
eve fiile-to detect a single ilish of wren or the glow of a sitele 
Alpine tiower anywhere on the rigeed alepe: AC srl ave 
lanche from the snow-eliffs above, cascading over the cliff whieh 
thelters me and only a few yards away, tolls why the precipi 
are 4 hare and dlewolite: they have been swept clean hy ave- 
Jarehies. 

“Par down the western <now-lope Teno distinguish arevades 
sind dirt hamds in the Seward glacier, which (lowe somthward 
pest the range oh which wesit, The marzctnal erevasees along the 
border of the plarter can clearly be distinguished. As usaal, 
they trond apstreany and, mecting tivdlal orivakees, brtdwk the 
surface of the glacier Into thousamls of pinniel and tables. 
Along the eenter of the stream there ore V-shaped dirt hands, 
eopnrated by crevasses, which point down-stroam and give the 
appeared of a rapid tlow to the central portion of the elacier, 
From this distance ite center bas the appearnnce of * watered ' 
ril Heng hs 

“A Titth towanl the south of where thy medin! cnevisees are 
nowt numerous, and ata loeility where bro opposite nvun tiie 
spurs fore the joestrenm through the eomparutively narrow 
gore, there i¢ evidentiv an ieefall, of the whole plucler from 
tide to side disappears fram view: The appeatanin'of Niagara 
when seen from: the banks of the river above the Horshow fills 
te elgeested, Pevomd this alent cataract, the eve rampes fir out 
over the brond, level surfave of the Malaspina glacier, and. traces 
the dark: morsinal ribbons streaming awny for miles from the 
motintain spur among which they orminate, From the extreme 
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svtthern cape of the Sanovar bills there & a highly iene pend 
morineg-helt stretching away toward the south, and then divid- 
ing and enrvine both enst and west. The pint hand of diteis 
most loa mile bron. Along tte enstem meargin | can. count 
five lusser bands separated ty neurrow intervals at tee, and on, 
the farther side similar secondary huodsare enggested, but the 
height of the central range cabmoet completely eormmile thet 
from view. Tn the distant tatters] ends, however, thelr vitrious 
divisions can be clearly traced. Great awirls i in dhe die are there 
indtivated by conventric enrves of débris on it surface 

“Still farther westward there ate hills rising to the height of 
impressive mountains, in which northward dipping mocks, appar 
ently of dandatone and shale, siiniler to those forming the Titeh- 
cowl ninge, ane plamly disthigutichabl, Atl the northern: slopus 
of these hills are deeply buried beneuthea universal covering of 
snow ‘evidently hundreds of feet thick, which i# molded upon 
them «as to reveal evory «welling don: and mvine in their 
rigger sides, Farther westward: still, hewn a dark howlliand 
apparently washol ty the sen, there are other broad iecfivlds 
of the same genetal character as the Malaspina glacier, whieh 
stretch away for miles and miles and Mend in the dim distances 
with the haxe af the horizon, 

“ Fyat west of the Sowarl glacler, wrid dn. poirt forming its west- 
er shore, there ure dark, rocky orosts projecting: through the 
aniversal ioe mantle, vtiurestine ‘the lost monntains af Utah and 
Novada which have become deeply buried hy the duste of tho 
desert. The charweter of the sharp crests beyond the Seward 
vlacier thdionte that they are the aprarned erlges of fautlt-blooles 
similar to the one on which we ane sentil, Lnteresting s0olyeial 
recone are there wiiting an interpreter. The vastness of the 
mountains and the snéw-ields to te seen ata single glance from 
this point af view can searcely le reiged. There are no familiar 
hj nete in sight with which to make evye-rneasurenents ; the pic. 
ture i oh ee graced a seal thot it defies ihiavindtion’s grasp.” 


Searching the snow-sheet below with a field-glass, | discover 
ntoinute spot on the white surface, Ite movement, glow nut 
unmistukable, aasnres me that it ie Landeler rabaorisbine fram the 
site chosen for our cmmty to-night. Although apparently near 
at hand, he forme but an tnevuspienous sperk ot the val smety- 
fielel. 


il 
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Having learned all that TE ooule of the eeoliey of the elif, anil 
the gathoring douds rondering it aonesceury to climb the sun 
mits above, we diseonded with evon more difficulty than we had 
encountered on war wir ap, mtd tiiet Titbslow ms hé reached the 
pass. Resuming our packs, wo started on, knowing that Cruni- 
back would \fillow our trail; and aftertwo hours’ hurd tramping 
aver snow eurface rendered, somewhat soft by the heat of the 
duy, lait fortunately litte crevassed, wo rouched the place chosen 
for eur camp. Cromback soon joined us, ond we pitched our 
lent for the night. The place chieen was on a little island of 
débeis, the farthest ont we could digewur from the base of the 
great chit on the north, We judged that we should, ther be 
safe from sivalanchis, althong¢h the aereech and hiss of stones 
falling front the cliff wore heard mang tines daring the niwht, 

Lindley and Ciruomback, ai rewisiting the site of our camy 
two tinve inter, fimnd: thatn tremendous avalinche of snow and 
rocks had In the, mean time fallen from the otitts and plotghed 
ite way out upon the glacier to within fifteon ar twenty fret-of 
where we bind passer the night. They remurked that if the 
avalanche had oeeurred while wo were i camp, our tent would 
not have been reached, but that we should: probably have heen 
stated to death be the roar. 


Fret vou. View or St, Bytes. 


leuving Cromback and Lindsleyto make our ewinp ad eon 
fortable aa possible, Kerr and I pressed onwith the object af 
ain Allo we could of the mountry alwod before the afternoon 
sunlight fided inte twilight Mount St. Elias had been shat 
out from view, either hy clouds or hy intervening mountains, 
for several days; but it was eviilent that on approaching the ond 
of the Pinniele pass finlt-searp we should behold it agnin, ane 
comparatively. temr at bund. 

Contitining down the even snow-<lope, in whieh there were teat 
few. crovasses, the view Iie ltoader atl broader us we pile 
vuneced, and at length the erat juyramid forming thy oultiimating 
sunimit of all the meaion burst intefall view, Wut a glorious 
sight! The great mountain seemed higher sand grander anid 
more tegtlarly proportioned than any powk b had ewer beheld 
befure. The white plain formed by the Sewarl glacker gave an 
even foreground, lroken hy crevasse which, lessening in per 
spective, care distance to the tont-hills fivruninygs the western mor. 
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winiof the glacier, ‘Far above the angular crest of the Samovar 
hilla fu the middle distanie towered St Elios, sharp and clear 


arninst the ovening sky, Midway up the final slopea thin, bor- 
wontal har of ery cloads was delicately penciled, Through the 
meshes of the fairy searf shone the yellow suneot sky. The 


¥trong outlines of the rugged mountain, whieh had withatoud 


centuries of storms and earthquakes, were softened antl glorified 
by the breath of the summer winds, chilled ia thoy kissed ite 
crystal elope | 

Could I vive in the reader a tithe of the impressions that stich 
a view sngvests, they weld declare that painters had never 
shown them meuntaiss, but only hile Se majestic waa St. 
Elias, with the hold of the sunset about his brow, that other 
inhgmifiewtt pienks now seer fur the firat time or more filly re- 
vonlwl than ever befure, although worthy the respect and homage 
uf the niost experienced mountain-elimber, scarcely recdived) # 
secon elamners. 

Returning to camp, we passed the night, and the flowing 
lay, Avyrist 4, advance] aur etny te the eastern border of the 
Seward glacier at the extreme western end of the upturned crest 
forming the porthern wall of Pinnacle pies. 

The weetern end of the Pinnacle pass clifl is turned abenypetly 
northward, wid the rocks dip eastward at o high mngle, showing, 
tgither with other conditiona, that the end of the ridge is 
determined by a erokssfault romning northeast and evuthwwest. 
West of the Sewnrd glacier there is a continuation of the Pin- 
ninlepise cliff, butit is greatly out of line, The position of thie 
Seward glacier, in this portion of its.onuree, was determined by 
the fault which broke the alignment of the main dap lacarient. 
Many facts of sinailar nature show that the glaciers of the St. 
Eline region have tiul their cones determined, t.0 large estuint, 
by the faulie whieh lave givin the region Tits chameteristiv atric: 
ture: the fee dirmainue 1 ecibisery Leith te the stroctune of the 
underlying rocks; the wlucier hot only did mot onzingte the 
channela in which thoy flow, but have failed to greatly modify 
thie. 

Camp 14 wiston a sharp erest of limestone, conglomerate, ated 
whale belongine to thy Pinnacle system, which wae mil over 
ten feet broad where-our tentwes pitelied. East of ourtent there 
wos uw tropa, uyprvard alopitie Sh vis aL) hanke! Haran the 
precipitows base of a bill wheat i thousand fret high, At the 
eee of the stiow, within three feet of our tent, Chere wis o prorvl 
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Of clone witer, sonminely place! there for our sxpecinl use. "The 
western «lod of our tent waa at the mandi of a cli? about a 
hundred fevt hivh, overlooking the Seward glacier, We beld 
this mnp for severa) days and polecewpied it on our retarn from 
St. Elias. 


Soar oF Pivsacten Pass Crires. 


From Comp 14 Cromback retoried ta Bloom island, and 
Stuy teck hie place Word from Christlé seared mae that 
supplies would be advanced to Alnesom ishand, ond that aur dnche 
on the Marvihe glacier woth te renewol. Stiniy’s arrival wk 
japaclilly weleone for the reasot that hie brvtussht letters from 
dar ons firaway, Which had, been forwarded from Sitka bey oo 
tracing schooner that chanwed to visit Yakutat buy. 

While the camp hands were busy iy bringing up fresh supplies, 
Kerr aml | occupied two stations on the eamnmit of the Pinnacle 
pees clit. One of theo wis ona butte at the weatern end of 
the ridge and jistabere our guop; the ether wason the erst 
of the main line «af cliffs almiat dirtetly above Pinnacle pass, 
at an elevation of 5.000 feet Each of the stutions enticed 
nmurnifieent views, extending from the outer margin of the Malis 
pink glucier to the crest of the St. Fling tranee. The station of 
the bith) roar comp wad ocenpiod geveral times, and proved: to 
bi a tnost convenient and commanding. point for study of the 
georrmphy, geology, and distribution of glacier over a wide area. 
On axcountof the splemlid view obtained! from the top we named 
it Point Glorioes, Ite elevation i# 5.508) feet, 

One of the days an which we occupied Point Glorious was 
mpacialivy remarkable on acount of the clearness and freshness 
of the wir and the sharpness with which awh peak and anow- 
ens? stood out against the donebloe heavens, We left our 
emp early in the morning, and spent several hown-on the #unm- 
nit On our way up we found several large patches of Alpine 
Bowers aid. wher a tisesock of mos, a soft, warm nest just aban- 
dened by a mother piarmizan with hor brood of litthe ones. 
(ine hundred feet higher we came to the borders of the aaow- 
field which covered all of the upper slopes except a narrow crest 
of sandstone at the top, 

The Seward glacier, eweeping down fron the Hortheiat, curves 
calocvent tlaas hia ef Pottat Clarins anid flows on suuthiwerd, Lis 
stirtie has the appearance of a wide frozen rivet. Toward thu 
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vast of cur station there waa it broad, levol-foorw) amphithentry, 
Irinided on the south by the cliffs of Pinnacle pase and on the 
cast by long snow-slopeewhith streteh up the gorges tn the sido, 
of Mewnt Cook. Theamphithestre opuns toward the northwest, 
anil discharges if acenmulited snows into the Seward glacier. 
evond this, on the north, stood the reat curtiinewall named 


the Corwin litte, west af whieh pose Mount. Halon, Mount Au- 


gust, Mount Malaspina, and other giant stmmiite of the tain 
St. Eline tunge Toward the weet the view eulaiinated ih St 
lias teal, ruggedly outlined against the sky, As the reader 
will Hawes nian and more Ewitlor with the maziifionntacenery 
of the St. Eline region da we advance, Tt meed not he cdoserthork in 
detail at this time. 

All day the skies wore clear nod) bright, giving aburilart op 
portunity for making o detailed sarvey of the principal foatures 
in view, and for reading the history written in cliff and ghiciors. 
When. the long sutamer day drow tut close, we se Aahived to cae 
tent and watched the groat peake hocome dim worl genernliced in 
otttlne ae the twilight deepenel The fading Tight cotsed the 
mounting to recale farther and farther, woatll at Inst thoy sewnod 
vhowtly giants, too lar nwoy to bo definitely fnnidgrmriaeed. With 
the twilight come soft, gry, unoertuin tlonds diawa slowly sod 
wiluntly about the ragged precipices by the sammer winds from 
thi dain. St Blinks became enveloped in luminous clouds, with 
the exeeption ofa fow handed fest of the shining summit; and 
no glory in the uky, to the left of the yelled Sapnt, nike the 
place where the sun went, down, The shadows erupt across the 
anow-finlis and changoil them frou darling white to. soft gray- 
lilte, Nipglit cuneon silently, god with but lithh change. There 
was no dolding of wings ; tio teedttering of lirds in loaf branches + 
no stehing of wits ameng rustling loaves All woe stern and 
wild and till; there was not a touch of lify to reliove the caer 
lation, A midwinter night in inhulitted lands wae never more 
salen Man hod never rested there before. 

The ait grew chill when the shadew= crowed our, tent, ine 
deliowte ioe crystals begin to shoot on the still surface of mur 
little pond. We hede good might ty the-stern preaks, gulvavtrl 
which there were signs of a comings stetin, arid eovht the shilter 
of our tent, Small and ermfortless ae was thet shelier, it dhut 
ont the wintry scene and afforded a welcome retreat Sound, 
refreshing sleep, with dregs of lowed ones far away, renewal 
wr strength: for aiether advance, 
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The hoxt diy, August 5, a topographic stition was ooonyied 
on the aunt of the Mnnicle piss clit. We were astir before 
eiirise, ane tied brealchst over bofore four c’elock, The morn 
ine was oold, and a qutting wind-ewept down the Seward glaster 
from the northonst —Albof, the mountains were los, te views 
dense clouds, A. few ruye of sunshine breaking through the 
vapor lake alive Point Glorious gave promise of batter weather 
during the day. Lindsley and Stamy had not yet miturmed from 
the lower camp, where the soawvern to obtiin: additional nitions; 
iid Kerr and J concluded to try to reach dhe prest of the Pia 
nitle puke chit and take the chancus of the weather Yperd nage Fava 
dhile for owe work, 

Leaving camy in the warly toring fight, we choke to clin 
ever the suet of Point Gleriowe rather that threid the ore 
vers at its northern base Keoching the tep af the point, we 
were still benenth the low ounope of clouds, and contd see far np 
the great amphitheatre tothe hase of Mowat Ooen® Descending 
the eastern slope, we soon reached the floor of the amphithoatre, 
ant found the snow smooth and hard and not greatly erpvassed, 
Cheeral by faint promise of blue shim, we preseal on nephilly, 
the snow crmnking beneath our tread as on a winter niorninz, 
Two or three hones of rapid walking ought us to the southern 
will of the aniphithoatre, newly heneith the point we wished to 
oonlpy, As we saciid the slope the way becarie more difi- 
ett, mring not only to is steepness bit also to the fet that 
the snow was softening, and oleo boowns) great erovasses crossed 
our path, Looking buck over the snow we had crossed, two 
well-chamoterized features on ite surfien could hedistinguished: 
these were large areae with a gray tint, cansed by a covering of 
dost. ‘This dust cames from the eeuthern faone nf tlic Pinnacle 
puke eliits, anid is blown over the creat of the rile snd aciithertr! 
fir ond wide over the anow-fielild toward the north Should the 
dist-covered areas became Liyried beneath frish snow, it i= evi- 
dent that the straui of snow would be separated by thin lovers 
ofdearker color. This is what line happened tat tines, a& we 
could see by looking down inte the crevasses. In one deo gulf 
Pecounted five distinet strata of clear white snow, separated by 
harmow dust-hands. Ln other instances there are twenty or more 
such strata visible, Each layer is evidently the record of a snow: 
atonn, while the dist-liand« indicate intervals of fine weathen 
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The strata of snow exposed to view in the crevasw-, after being 
ghently compressed, are usually from ten to fifteen fedt thick, but 
dione instance excecled fifty foot. [i we assume that each layer 
represents o Winter's snow, and that compression has reduced 
cwh stratum to a third of it original thickness (and protmbly 
the compression his been greater than this), it is evictent that 
the fresh snows must sometimes reach the depth of from 51) te 
100) Teeth, 
‘Tolling om ap the snew-<lope, we had te wind tm and aut 
ations deep crevesies, soniitinies croesinyg them by narrow anow- 
brides, anc awnin jumping them nol plunging our alpametocks 
deep in the snow when we reached the firther side. Afturanany 


windings we tetehed the summit of the Pinnacle-pars elifis, 


The crest-Hne é formed of an outerop of ternglonienite oumposod 
of anil anid polled, in Otie laver of which [ found large (yiameaiti~ 
the df muael shells «tuning to the position in which the 
trator lived The present elevation of this ancient sea-bettom 
is 5,00) feet. The strata incline northward at angles of 4° to 
40°, All of the northern slope of the ridge i deeply covered 


with anew, and the rock only apprrs along the imniedlinitiy creat. 


There are, in fine, two crest. aa is Common with nuany motntain 
ridges in this rigion, one of nick and the wecancd of enow > the 
ar crest, which i4 tually the higher, # parallel to the rock 
crest and a few rods north ef it, Te thi valley between the two 
ridyes we found secure footing, dod aseonder with eiae to the 
highest point on the cliff! Looking over the southern or rocky 
ord, we found a sheer deseunt of alwot 7500 feet to the snow. 
fielele below. 

The clouds diminished in dersity and produally troke away, 
so thet the entire extent of the St Biting minmge was in view, with 
the exception of the crowing ponk af wll, which wee still yelled. 
from base to emit, A spur of St. Elias, « xteniling southwarrl 
from the main peak, and mamerd The Churint, gleaned brightly 
inthesuntight, Twas the flirt potit on. which we ninde dbderva- 
tions, Stretching eastward from St. Eling is the sharp orost of 
the main range, on which stand Mounts Newton, Jonnnette, 
Malispinn, Auguéta, Logan. wid severn) other splondid peaks 
not vet famed. Just to the right of Mount Augnata, on the 
iminediate berdor of the Seward glacior, rise the Corwin cliffs, 
nurking an immense frultscarp of the same szeneral character ms 
the one on which we stom, 
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Mr. Kerr endeavored ‘at first to oteupy a station din the enest 
mf the rocky ridge, but ae the steepness of the dopa and th 
shattercd condition of the rock rendered the station haardins, 
the snow-tidge, which wus oovercd with dust and sand wad 
neatly aa firm as tock, wae oeeupiod instead, "The clouds part 
Is toswrantiel tlie Hdrtheaxt rev eno sever! fiant peaks not helary 
doen, sone Of whieh soem to rival ii height St Eline ited, One 
stringer, rising in three white domes furiubove the clouds, was 
eapocinlly maynifivent, Av this was probably the first thie ite 
SMM whe over gern, we took the Hherty af wving it a name. 
Tt will -appedr on ont map ne Moet Logon, in hotior uf Sir 
Willian Fy Logan, funder and long direetor of the Goolivien 
survey of Conia, 

The clowds grew denser ty. the est, and shut cif all hepa af 
extending the map-work in that direction, While Kerr wae 
muikine topagmphic sketches DP tried to decipher some of the 
geolovical history of the region around mo ani make. myself 
revere Hani lie with ite glaciers ane stow-fidles. 

Even mote remutkable than the mighty pewke toward the 
north, beleld thit dey forthe fire tine, wae the vast platen of 
joe stroteliing #enwird from the fort of the meuntains, From 
ny station what seemed to be the ocean's shore meat fey hey 
onde jnet be cistinguished, Boyond the biv there isa group. af 
hills which come boldly clown to-the-sen, anil apyinirenthy fori a 
sea-cliff at the water's cae: Bevoud this headland there jean 
other vat glacier extending westward to the limite of vision: 
The view from this point is cexetitially the sameas that obtained 
from the cliffs at Pinnacle gues a fine lives earlier, except that 
ibis far more extendil. Tt ned oot le deserted in detail: 

The clouds beeatning thicker and settling tn dark miudees plievnt 
tho motininins, we gave up all hope of farther work ald started 
for our canip. On the way diven the ridge between the crest af 
snow and the crest of rock we found a stratiin of sandstone filled 
with fossil leave, and near at band another liver charged with 
very roremt aen-ahelis. Collecting all of the that we oould carry, 
we tridged on, finding the snow soft and sone of the bridwes 
Which we toil easily creed in the morning now weak, trem- 
bling, and insevtire. We otoaeell thot safely, however, and, roach. 
ing the level flour of the sanphithedtre, murched wearily on to 
ward Puint Glorious, This time we paebend along: thie northern 
lose of the litte atan elerution of te or tures legdied feet 
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vhove the gleier, and, taking a convenient didle down the snow. 
sloped, novel our toil. 

Boon nt doliviows coy af cillee wie prego, brionvry Winks fried, 
and these wore put ina warm place while some griddle cakes 
wore beitu huked. Acwarm supper, followed Iya restful pipe, 
ewnded the day, Kerr and Dowere our own cooks and eur awh 
honsekqopors during much, of the time we Tivedl uhowe the anow- 
line. We eleared wway the remains of the supper, tl prepasrer! 
our blankets forthe night. Ono of the huge ive pitmacls on the 
glucior fell with « ernat crash just a4 we were turing in, Rain 
began to fall, and the night was eold and disngreeible: how it 
pied Pde not know, ae TD slept somndly. Senrvely anything 
lee werinti« than the lowing away of wor tent conldk: have 
awakened tru, 
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Stormy weather and the necessity of bringing additional sup- 
plies from los island detainod sat Canip ts until Angust 
ik We rose ot three o'clock on the morning of thet diy, and, 
after a liaaty breakfast, prepare to vps the Reward glacier. 
The morning was-cold but clear, and the alr wae bheing., Eno 
peak and taintain crest in the rugged landsenjpw stood owt 
boldly in the early light, although the san had Hot rain. Boon 
the summit Of St. Elise hecawtie tipped with ld, and then peak 
after pink, in order of thatr tank, tuimht the madianes, and ta 
short thoes the vat show-felds were of dageing splendor. 

Tife frcist of the wight before had hardened the snow, which 
made walking a pleasure, We erosed a rocky spur projecting 
northward from Point Glorious inte the Seward glicier, and hn 
to lower our packs down the elie of the prekpiee with thay ad at 
ropes. Or cotitee lew nt fire up the harder of the great glacjor 
tea point ahore the hed of the rplds already referred th, then 
Huryed tothe westward, dul for amile or two ooincided with the 
concer) tren ef the crevasses, We minily god) porcgeres, Tort aut 
length we came td where the Anjusti glacier pours its flood of 
joo into the monk #trnii and, cwiny to ite high gmde, ia greatly 
broken, Skirting this diffienlt arca, we passed a nomber of 
griall blwe likelots and: reneher the weetern berder of the Seward 
glacier, We found a gently rising snow-elope lode weetward 
through a gep that cond be seen in hills a few nile in arlvatita 
Hut litthe difficulty was now experienadl, exeept that thay snow 
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hod beoome sof under the summers sin, wl walking overit 
with heavy loud was wearisome in theextreme. We could see, 
however, that the way oheud was clear, ond that omenuraged ms 
ta push on, Toward night we found a camping plice ona atenp 
riche wf shale and saniletone prijecting ewstwantl from a spur of 
Mount Malaspina This ridge risus alent tive bonelred foot 
above the surrounding glackr, and his stetg rooltike slapie. 
The sunimer sin hal melted noarly all die sow from its southern 
faow, but the northern slope wie still heavily loaded, The snow 
oi the nurthorn side «tood sonie thirty or forty foet higher than 
the rocky crest of (he ridge iteelfacnd letweon the rock crest and 
the snow crest therm waa no little valloy whioh aftordet amply 
dhelter for our tent and wae quite sale from avalinelios, Tho 
telting of the snew-bank doring the warm days-supplied us 
with water. 

The formution of crests of anny Hiring high wbeve the rocky 
ridges on which they test is a peculiar and interesting ferture of 
the mountains ofthe St, Eline evion. A worthand-south seetlon 
throuvh the ridge on which Camp 15 was situated, exhibiting 
the double erei=, onw of rock wri the wither of snow, ls shown Wt 
Hin fyure Oh. bisa seotion throtieh a eioiler ridye with a shill 
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higher stow crest The remaining figures in the iustration 
are sketches of mountain pesks.is soon from the south, which 
have bean inereseed in height by oa heavy accumulation of snow 
on ther northern slopes; These sketches are of peaks among 
the foothills of Mount Malaspina,and show snow pronacles from 
fifty to more thr hundred feat high. In seven irises, 
domes and dresta off anew were seen along the western giles of 
the ridves and posks, but as a mile these snow-tipe on the mouti- 
tains are contined to their northern slopis The edges and suni- 
mita of the snoy-ridges ore sharply detitud and clearly cut. 
The southern sliapy oxposed above the crest of rock it often con- 
cave, while the northern alopes ary usually commen. 

In clitabing steep ridges the double crests are frequently of 
treat wasistanee. Sate footing may frequently he found in the 
channels between the crests of rock and snow, by the ail of which 
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very precipitous pieake my he climbed with eve. Tn cee the 
nace letween the two crests ia net prictionble, the even srow- 
Slope itd! wifonls a sire footing for ane ised to rice LALete 
eHooliiny. 

Aftor otublishinw Cumip 15, Lindsley abd Stermy cetarmerd ty, 
one of the lower danipefor additional supplies while Kerr and T 
explored nowy for farther advance. 

Cor camp: oncupiod a commanding situation, From the end 
of the tile on whieh 1 was located there was.a splondid view of 
ghiciers and montanes to the eastward. The iinstreition forming 
plate 18 is from a photograph ticker fren thant wiition. "Tawated 
the north, apd onby a few miles away, rose the hare, raagnod slipe 
af Moiynt Malaspina. Ina wild, high-erle gorge on The western 
shle, a glacier all piomaclie ani crevasees, tumbles dow inte 
the brawl white plain bolow, On aseownt of ite #pletielicl ti 
fall thiswus narndd the Cieewde gleier Boyond the white plain, 
atretohing enstwarl for fiftewn or twenty miles, there rite the 
faithitls of Mount Cook, Farther south, the roggeed, angular 
summits-of the Mitehooek rnge are in fall viewsand toward the 
north stones Howat frevy w hich rivole even Mutint ¢ ‘orale i in the 
ayvinmetrien) proportions of ite snew-curered slupos. 

The surface of the vast stveva plinth nar at han i¢ guished by 
many gaping fissures, but the distance is #0 great that thise 
rnniraiit ‘Lolitily disappear in a getieal view, Looking down over 
the snow, ane muy see the efoyasses os to a dingram. They look 
ae it tthe white gurtiee had beet, gnshil witha shorp kn ife, anid 
then stretched inetich ti way ne to openthe cuts. Thatthe snow 
of the néviw raay Le stretched, ot leat to a. Timitod extent, is 
shown by the character of they fissures, The crevasse are 
widest inthe center anid come ton point at their curving ex- 
tromities, ‘Two crevasses frequently overlap at their etic anil 
leave a aliver of ine stretching across dinzotally betwen thea. 
It is hy means of these diazenal bridges that one is enublod to 
thread iis way through the crevatses. 

On returning to ening in the eventing, weary with o hoard divs 
clinih, a neverfaiting source of delight waa found in the Hrinitich: 
lads winter Lanlstape ti the enstwaril. The evenings following 
digs of uninterrapted énnshine were epocidly delightiul, The 
blue shadows of the wortern peaks croupine across the shining 
surfiee were netrly as sharp in outline as the pooks that) east 
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them. When the chill of evening made itsell felt, and the drp- 
ping Water nnd the indefinite Uicenitie from dhe glacier below 
were atilled, the #ilenee becine oppressive. The stillness wis 
KO profenrid thatdt secuied as tHheigh the fodtstoge af the mdvane- 
ing shakows- slot be aulitile, 

On ween sunny cievs, howerer, there are noises yeah aie 
the mountains. ‘The snow, partially melted and softened by the 
hont, falls frome the cliff in nvuluneches that mule the mountaine 
tremble and, with a roar like thitnder, awaken the echoes far 
jn nein During wur stay at Camp 15 the avalanche: were 
sumnetines oo freqient an the steep mountain faces toward the 
north that the tour of one Gilling miss of snow anid tocks was 
seurecly hushed before ih was sticeneded be ariother, 

On the irthwurd-foing oii of Mount Angusta, dona poded of 
sehiist which Wisiiternites riptdly, there are frequent roel. avn- 
Tatihe Asrock or i mot of conmminuted schist sanietinies 
browks away even in miiday, althonuh these avalanches oor 
most frequently when the moisture in the rocks freee. The 
midday avalanches, | fooey, coy be started by the expansion of: 
the rocks owing to the sun's heat, A fw stones dislodged high 
up on the elitts fall, anil, lisermerya tage: other in their desnent, soon 
sot in motion a tin of dirt and stones, which flows down the 
stenp ravines with » long rumbling roar, at the same time ¢end- 
tiv clots of dist into the air, Tf the wind ie blowing up the 
clits, us froquently happens on warm divs, the dust i varriod 
fie dlave the niotitatos, andl hones in the sir like eloucl of 
aria, 

Tt Liaw been froeyuenthy stated thik St Flia ta voleano. and 
yea captains sailing on the Pacitic have seen what they supposed 
to be smoke igening from ite summit. As. ite southern faon is 
composed of the same kind of rocks and is of the anime provipl-_ 
tes Vibra the southern: alinpoe of Moennt Atgruiete, tt appears 
probable that what wae sapped to be volentie smoke waa in 
realitvuvalanche dist blow) uprard by ascending sir currents, 

The disittesrmtion of the mountain summits all through the 
St. Eline pegion ft «6 great that une constantly wonders that aiv- 
thine is lefts vet except late in the fill, the snow surlitoe mf the 
hase of even the stoopest cliffs aco nioethy bare of dthris: The 
ohavneo of carth and stones on the sunfaces of the neve fields is 
mainky due, of course, to the fact that these are reghons cif aot 
mulation whore the winter's snow exounls-the summer's melting, 
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This exch vear the surlave is renewed and niide fresh anid clean, 
and any débria that moy hove previously aceumulabeal i com 
woethead | 
Theto ia another mason, however, why hut litte debris is 
found at the hast the step precipice. ‘The mows of winter 
ard banked tizh against these walle, bot when the mocks are 
warmed by the return of the summer's ein the snow near their 
dark surinees in melted, and) leaves 5 coup eulf between the up 
wardloping banks of snow aod the sides of the cliffs. These 
black chastes are frequently 180.or 20 foot deep, and receive all 
the délyris thet fills from above. In this-way wery lige ijnun- 
tithes af eirth and stones are injected, a4 Tt were, ito the gincwr, 
ami anly come to lightagain far down toward the wuls of the 
iestrannis, where the #imimer* telting exeeeds the winters 
supply, ; 
(in August 14, Kerr aml £ mmo an excursion ahead to the 
border ofthe Agassiz glacier: The snow-slope south of our camp 
lol westward up ozentlhy erade to a gap in the hillk between tw 
hold, anow-ouvered domes, The gap throah whieh the Hnnw 
oxtendod, uniting with » broad enow-feld stoping westward, wits 
only a few hide foet wile, aid formed a typheal mountain 
pass, disimmted on our map pt Seme gua [te olowition is 
4300 feet When near the summit of the pss a low stops car 
rie u«# past the divide of snow, idl revenled bo oor eaeer “ye 
the wonderland bowond. St. Elias rose meajestiontly hetore Us, 
nnobatructed by intervening hilly, and bare of clouds from base 
te summit: Wh were rently oneouraged ty the prospect when, 
ne there were evidently no obstacles hetween. tLe sue the sastrl 
Ina of the mountuin. A photograph of the Hagrnifioent prea 
was iaken, fram which the illustration forming plate LY dias ten, 
drawn, ‘To the right of the main mountain mas, a4 shown in 
the illustration, rise Monnt Newton,” one of the nuatiy separite 
monntain peice crowning the erest of the St. Elias tage. Cnr 
way led down the stiow-shope in the foregriaind to the boneler wi 
the Ammsiz glucior, whieh’ tomes in view between the foothills: 
ii the middle distance and the seulptared base on whieh the 
crowning pyrmmid of St Eliosstunds, After reach ing the Ages 
tlacier we turned. tothe right, and made our way to the amyslti- 














*Namel for Henry Newton, femerly of the fehl of Mines if ar 
lnnhia cullege and author of a report au the grobeay af the Dock hile 
cf Dyskertin. 
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theatre lying between Mount St. Elissa Mount Newton. On 
the day we disonvered Dorney pass, we pressod on ilown the west- 
ern anow-dope op roavhed the eile of the Agassiz glacier, 
which we found greatly crevassed; selecting a camping place on 
n rocky spur, We retornel to Camp 15, anid two dive liter etily 
lish carp at the place chon. 

Champ 16 wassinilir in many wave to Camp 1H. Tt had about 
the Shine altitude: dt wae at the weetern end ofa rugged moun 
tain spur, ind on the immediate harder of a linge southwnrd- 
flowing glacier, On the lower portions of the eliff, near at 
hand, there were volvoty paitehes of brilliant Alpine fewer: 
nine with thick bundles of wire ers andl clump of delicate 
ferns. Most conspicuous of all the showy plants, so bright and 
lovely in the vast wilderness. of snow, were the purple lupins. 
Already the Hower on the lower portions of their spikes hud 
matured, and pods covered with withick coating af wooly hairs 
were beginning to be concious, “Phere vite mo les ancl Eat 
terilies in theese tanlyted wardens, bit brown flies with lome- 
pointed wings were ubundant. A grey bird, a ttle larger thon 
d Sparrow, wae eat thitting in died out Of crevasses met the 
horder of the ice, apparently in quest of beevts. Oner, while 
stretched at-foll length onthe flowery carpet enjoying the warm 
muatight, oo humming bird thisliod past me. Ovoasionally the 
hoarse ones of ravens were herd anon the clits, bot they 
seldom ventired near enough to be seen, These fow suggrstions 
Were all there was to remind nsof the summer fields and shady 
fordwte in fie-nway lawns. 


Up tHe Agastz GLActTH. 


From Camp 1 Kerr and To made an exeureion pero the 
Agasiz elacier, while. Stam ak Palani? returned to a lower 
rulings for arhlitionnl supplies, 1 Fe found the glacier greatly 
crovaaeed andl the way acres more difienlt than on any of the 
ioefjelds we had previously traversed; but ly alintof parsever- 
diner, 1nd after rine chonges in ow? cour, weeucrieded at Inst 
in reaching the western bank, aod saw that by clinihing a previ- 
pied bordering an icecaseade we could gain a platens. nhowe 
which we knew from previous ob=eryations to be comparatively 
little broken. Weereturned to ramp, and on August 18 bean 
the ascent of the glacier inearnest, We were favored in the task 
by leilHant weather, 
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After reaching the western hank of the glacier, we made our 
way tothe hase of the precipice up whith we had) previously 
wished to climh, Tnorierte reach it, huwerer, we lind to throw 
dur packs across a crevasse over which then was no bridge, url 
fullowed them by jumping. The side of the crevasse from which 
we sprang was higher than i= opposite Hip, and left ds very un- 
certain ia to how we were to petirn; bot thot woe o tnatter for 
the future: our sim at the time was to asebiid the glacior, sed 
the return wad of ne immediate concern. 

— ewching the jase of the chit atthe side of the glicter, we 
ascended it-withwot great difieulty and came out upon the hrond 
jilatean of snow above. Thinking thot the way onward wenld 
le onion mong the steop snow-slope bordering the glicier, we 
made an effort to aaron im that direction, aid spent two or 
three precious hours in trying to flod a practiouble route. 

Although the crevasses were fewer thanon the glacier proper, 
vet they were of larger sive amd hind bot few lridges, At lost 
weeume tea wide gallon the opposite side of which thera wie 
a perpen loulir wall of snow oa hounded foot high, asd ill further 

tilvance in that dimetion waa stopped. Althouwh obligod io 
tit hock; aur elevated position commanded a good view of the 
lacier helaw and ennbled us-techooe wiv through the mane 
of crevasses crossing it, Descending, we plodited wearily on in 
an irregular zigeag course; but the crevasses became rondir 
and deoper as we pdirhaneel and at longth we found clr yes 
traversing flat tubletiice blocks of snow, botinded en all sides tiv 


erevaares 6) deep that their hattoms were lost to view, We thade 


our way from one snew-tible te another by jumping the crevasses 
where they were narrowest, or hy frail snow-hridges: spanning 
the profound gulf Night came on while we wer yet in this 
Wild, broker region, and no choive was lef us bot to piteh ea 
tent in the snow and wait until morning, “The night waa clear 
arid cold, and actiem erust- formed onthe snow before morning. 
Altliongh the fompanatinre was uncomifortahta: we, were wheaned 
by the prospects of a firm snow sarface on the mernw. 

We continued our march ot sunrise and finend the wallting 
easy) but the sun seen cane out with tnuenal brillianay ae 
eoflened the snows) nivel that even the slowest movements 
were latigding. We endeavered to forme our way dp the eenter 
of the glacier through the erovasees and pitmacles af o seconil 
joefall; but after sever] hours of exlonusting ox perience we were 
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dhliiin te change cnr plan, aml endenvordd to reach a mountain 
epur projecting from the western herder af the glavive, The awn 
lightcrefiected| from the snow wae oxtromely brilliant, and the 
glare from every surincealout wawae pninial to our eyes, already 
woaleanel by many dnya® travel over the white snow. ‘Rach 
member of the party was proreidect with colored glhsees, but in 
traversiiig snuw-bridges nod jumping erovasses these had te he 
dlixjwensed with, ‘The result. was that all of ux were anffering 
more or hess from srew-blinedneess, 

About noonwe rnéachod the hase of the mountain spur toward 
hich our Girt wos luayt, Tf prijeets-inte the western hurler 
of Agassiz glacier, Tt i# the extension of this eit ondermeath the 
dlacior Hint caused the iee-fall which blockeil our wiv. To po 
romod the end of the etiff with our pucks wae iproeticulle, Wot 
thereseomed away up the free ot the chit iteelf, which one contd 
actle by taking adventure of the joints in the rocks. 1 pended 
the snew-slope to the bas of the precipice, bot fond the way 
upward mere dificult than anticipated; and, as ‘the light wus 
ery pabnfal to ine eyes wher not pratecter liye clini plassus, T 
Hlactiled to prostyHone making the clitol antil | wae in better cou- 
ition, and in the meantime to ae if sonic other route oonld net 
be fiom, We decided to cainp ona aroall puteh of debris near 
this tose of the cliff, and there left our londs, Korr ond Linda- 
lev, biking a rope tind alponstocks, wont aratitid thi wad of dhe 
nicky epar and worked ther way upwanlwith wrist difficulty 
to the top of the oliff inmerdintely above whert Thad assayed to 
Clim it, AC ropewas tuncle fiet at the top, nnd our way amare 
woesecuted, This place was afterward, enallod Rujar off. The 
renraitider of the aftertioon T rested in the tent, with my eves 
hicind op with ta-lewves, and when evening came found the 
pain wv head much reHiiet! 

Our tent that-night wae eo near the brink of a crevasse tht in 
order to siuy the tent ine endl of the rhdgerope was made fast to 
a laren stone, which wae lowered inte the eulf to Herve nea #take. 
Above oiroee a precipice nearly a thensicnd foot high, from which 
stones were constantly falling ; bat « deep block wolf intervene 
between the position we had thronen and the Ime of the ctifis, 
ad) inte this the stones were precipitated. Net one of the fall- 
ing fragments reached the elge of the snow slojw: on which we 
were muimpiol, hut tmnny tine: during the night wo heard the 
whiz and tom «af the rocks as they ehet diwn from the cliff: 

Nae, Chee, ME Ais, eve ITE, Mani | 





_ et I -ir e . a i i 


150. Ruwiil?—Eepedition to Mownt St. Eliox, 


The noise made by qach fragment in its posmge thiritih thi air 
increase) rapidly in piteh, this inelicating that they were ape 
preaching us; lot they always fell shortof oureanp. ‘The bom- 
hardment from alore Was nest active faut after the shiaduiws full 
an the cliffs, showing thot the stories were loosened by the fred 
ing of the water in the interstices of the ruck, 

The next day, August 20) Stamyv tnd Lindslew wont back to 
Chup 10 for mer tutions, while Kerr and 1 remained at Camp 
18 tinrsing our eyes and resting, The day passed without any- 
thing worthy of note, except the almost constant thunder of 
avilanehes on the mountains. About sunset a dense foe aprenel 
over the wintry Inmdscape and threstoned to delay thie return af 
jhe mon, When the sun went down, however, the temperature 
fell several clegrees, the nolet vanished, anda fow stir came out 
cloar and bright. Just aa we were about to despair of soving thi 
men that night we beard a distant shout antouneiny their re 
turn. ‘We had # cup of hot voffve for thom whun they rmached 
the tent, which they drank: with eagerness; tat they were ton 
tirdd to partike of food, Rolling themselves in their blankets, 
ther were asioop in o few minutes, 
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On August 21 we climbed the elif above Gump 1S by means 
of the rope already plneed there, aod found the enow above 
greily crevaaded, We traveled upward clong the stewp elope 
bordering the glacier, but Hoon game to dleep crevasse which 
forbude further progress in that direction, Returning to a lower 
level) wo ‘uivlertook to xnietth off an oxtremely marrow snow- 
heidi do a8 to muke it wide enough to exges, bat foural) the 
undertaking so hazardous that we abandened it, By this time 
it wae midday, and we prepared a eup of hot caffve efire tenew- 
ing our attnek on the cliffs, Afier luncheon vod a short ret, 
fueling very much refed, we hogan ty cut a series of stops in 
a bliifaf snow about fifty feet high, wind made rapid progress 
inthe undertaking. Afteran hour's hard work one of us rencliod 
the top and, planting an alpenstock deyp in thy «now, lowered 
as ropy to thase below, The picks wore dnien up one wt a brine 
sod we Were soon pouly to wilvanen again. 

We found ourmelve« iva vest amphitheatre bounded onal 
side oxoupting that from whieh we had come with ragged, snow 
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coven] procipicd The plain waa eros by loge ofevisis, 
ame of whithwere folly a mile in Tenieth: bot by traveling 
around ther ens or ormssing snow-bridges we slowly worked 
our way onward towanl St. Miss, ‘Threaling our way thorough 
‘the labyrinth af yawning gulf, we ot Inst, after the sun had gone 
down tehind the great pyramid toward the weet, found a con- 
venient have on the anow, neat a blac pon of water, an which 
to past the night. Everything wae «now-weoered in the vast 
landwape exeept the mest precipitous cliff, atl these were 
(Hiigerous to approach, owing to the avalnnwhes that frequently 
foll froin then. The winthor contmood fine The night was 
clear dtid the stars were niueially eiltint. Rvervthi sere 
favorable for pushing om. The way ahead presente! such even 
snow-slopes and aeenmiod ao free from orevasses that we decided 
to lonve our tent aml) blankets in the morning-and, taking with 
us ae little ae possible of impedimenta, endeavor to Teach the 
aunt af St. Elina. 
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Rising at three o'clock on the taarning of Agiat 22, we started 
fur the summit of St. Bliss taking with ne only our water-proof 
cots, some food, and the neerssary instruments. Tho higher 
mountain. sumnaiie were no longer clearty defined, Wat jn the 
eutly light it was impossible to tell whether or not the day was 
to be fair, From the highest and sharpest peaks, clourl banners 
wore streaming eff tows the southeast, showhiyg that the higher 
air curtents were ta rapid meverment. Vapor banks in the east 
were flushed with long streamers of livht as theaun mee, but 
aoun fwled ton dull ashon pray, while the loud banners bebweert 
wend the sin letanie brilliant like the bolo sen around the 
oor When the aky ia covered with fleeoy clouds. Thisuwas the 
first tine inoniy éxperienre that IT had seen colored banners 
warring from, the mountain tepe. 

We found the snow-#orfaee lord, aod mode rapid headway 
up the glacier, Our only difficulty was the uncertainty of the 
early light, whieh condoted it impanthle to tell the slope af the 
uneven sniwsuriives, The lleht war so evenly diffieed fiat 
there were no shadows, The rare beauty of that silent, wintry 
landscape, a lelicate in ite pearly half tones amd so deftly 
lighted, wae unreal wml (niteslike. Tho winds were still; but 
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strony: forcholings of conn changee filled the air, amg, 
waving threads of vapor were woven in Inceswork across thesley ; 
the whiterobed miountiins wer partially concealed by ¢elond- 
ninsaes (rifting like apirite ulong their mighty battlements ; ard 
far, far above, from the topmost pinnacles, irixed banners wery 
ainaling the coming of # storm. 

We made rapid progress, hat carly fn the day came to the 
hase of a heavy cloud bank which enshrouded all the upper part 
of St. Eling. Then anew bomn ty fill and it was evident that 
fo proved ferther would be rash anid without promise of suneess. 
ler twenty dave of frtipie anid hardship sinee leaving Mossom 
jalund, with our youl almost reached, we were obliged to turn: 
liek. Topi to he alle te meméw the attenipt wien the storm 
had) passed, Mr. Kerr left his instruments on the snow between 
two huge orevasess aml we retoroed to our tent, where we posed 
the remainder of the day and the night following. The snow 
continued to fall throughout the day, and the storm inereaod 
in force 14 night came on. When we aivoke in the morning the 
turapest was still mging. We were in the midst of the stami- 
elimi; the dense yapor aml the fine drifting snow-oryatale awept 
Hlong by the wind obeotred everything from view; the white 
énow atiries ould not be distinguished from the vaponreti tla 
air; there waeene earth and niesky ; we seemed to be snspended 
in ; white, transinesnt medinm which surrqoynded us Tile a 
#hroud. The:snow wae already more thon three fret deep abomt 
our tent. 20d to remnin longer with the short supply of provie- 
long on hand was excverlingly hoeurdous, ae there sretied mo 
Hilt ta the duration of the storm. Aan of rations had beet 
left nt Rope elif, and we decided to retin to that plisee if pdessi- 
ble. Restuming our packs, we roped ourselves together and began: 
to dedeend through the btinling mist and snow which rondered 
the atineaphore: 46 dense that a man could not ho distingnished 
ot a distin ofa hundiwd feet. With onky an oceasinnnal phony 
of the white cliff around to guide as, wo worked our way down 
wien ower enow-bridges marl hetwern the onvasses, OT ase 
through this dangerous region bad been slow and diffientt, but 
our descent waestill more tutions, All day lone we ocalinned 
to creep slowly alone through the blinding storm, snd ak nicht 
approached Dellever! ourselves newer the steps ent in a sow-liff 
during the ascent, Wot darkness came befure we ronched them. 
Shoveling the snow sway ae best we could with our hamle qnd 
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luwaina, we cleared a place down to the old snow larre onetgeh 
for our tent and went into camp, 

In the morning, August-24, the storm hod spent its forve and 
leit the mountains with an immacnlate covering, but still par-. 
tially veiled by ehreds of sterm-clouds. We found ourselves on 
anw of the many tables of snow, bounded on wll sides by crevayes 
of great depth, bit not fir from the snow-cliif where wo hiad out 
staje Thestopewere obliterated by the new suey, but by sinns 
of a rope aod alpenstacks we punde the deseent without mueh 
lifieulty, The Int moan to go down, net having the helpoof 
the roy, med two alpenstocks, and deaeended ly first planting 
one firmly in the «now and lowering bimeelf asfar os he cold, 
still retnining » firm bold, and then planting the other fin the 
snow ota lower level and removing the higher one. Hy slowly 
and carefully repeating this operation hedescended the cliff afaly 
aml rejoined his. companions. Passing on loneath the cliffs, 
dangerous on ndonnt of avihinches, we nached tn aafuty the 
procipike where we had left our rope A heavy avalunche had 
awept down from the heiwhits above during our aheaenoe and sent 
its sprmiy over the preciplee we heed to descend, The oliff of 
io towering shoved the place where our topd wie firtened iad 
beedtne greatly melted and honey-combed, aud threatened every 
moment to crash down and destroy any one wha chanced to be 
henesth, To stand above the precipice in the shadow of the 
treachorois soow-clifie while the mon were descending the map 
was éxcoolingly trying to one's nerves; but the avalanches did 
Hot come, and thie previous camping place below Rope cliff waa 
reached with safety. 

The following day, August 25, afler suine consultation, it was 
decided to onee wore attempt to reach the top of Mount &t 
Elias. Lindley and Stamy, who had shared without complaint 
cur privations in the «now, voluntewwd to desevnd too lower 
can for additional rations, while Kerr and quveell returned to 
the higher camp in the hope thet we omiht be able to ascomd 
the ponk before the men retarmed and, of not, to have sufficiont 
rations when they did) rejoin ne to oontinge the attack. The 
men departed on their dithoult errand, while Kerr and 1, with 
hhinkite, tents, ol-eteves, pnd what rtions remained, ones more 
sealord the cliff where we hid placed « mnogu, and teturmed on the 
trail made the duy previously. Abvut noun we reached the ex- 
cavation in the snow where we hud bivousckel in the storm, 
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Hid there prepared a ftuneh. Ttwasthendisoowere! Lint wo tial 
letn mistaken ox to the quantity of of] in our cane; we found 
ecarcely enough to cook a single moepl, ‘To attempt to pemain 
several days in the enow with this enall supply of fiel scene! 
linaurdints, and Mr. Kerr voltintesrod to doseeticl and overtake the 
men at the lower earsp, procure seme oil, and return the follaw- 
int day. We then separated, Mr Keer starting down the mieun- 
tevin, le ‘aving ie with pn double lon, weighing between sixty and 
Bevery ponds, to airy thrangh the dep anuw to the high 
exithip previotsly eerts piled, 
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Trodging wearily on, T reached the high camp nt sunret, and 
pitehed tay tent in the excavation previously oeonpied. An 
alpanatecl was wd! far one tent-pole, and snow matiinated with 
water, pile up in a eotimn, for the other; ‘the enow free fia 
few minutes, aod hold the tent sectredly. The ends of the tidge 
rope were then stamped into the snow, and water wae pore 
over them: the edwes of the tent wert treated ini similar man- 
nér, aod my shelter was ready for oeeupetion, After ooking 
Hite sper aver the oil-store, E rolled myself inn blanket and 
slupt the sleep of the weary. Twas awakened in the morning 
hey snow (rifting into my tent, and on looking ont disooverct! 
that f was atin ewoght ina blinding storm or tist of snow. 
The atorm taged all day and all night, and) oqtitniaed without 
interruption until the evening of the second day, The coal oil 
boronaing exhausted, a can wae filled with baoon grea, in which 
a eotton te wie placed fara wick; snl over ‘this weltech lamp” 
AT did iy cooking during the remainder ofmy stay. The snow, 
falling etewlily, soon Worled my tent, olready surtomnded on 
three sides by an ikv wall hivhor than my head, and it was only 
by almost constant exertion that itwne kept from being enshed 
it. With a pint lisin for a showel Lelenred the tent as best [ 
could, and several times during the day re-excavated the hale 
lewting down . the pond, which had long since ilisappenred, 
beneath the lave) plain of white. The excavation of atiumnel in 
the snow was also bemin in the expectation that, the tent would 
‘become tninhabiiable, The following ulght it heraumne invpinessi- 
hile to eewp the tent clear in spite of energetic efforts, itd enrly 
im the morning it was erahed in hy a great weight of now, 
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leaving me oo alternative but to finish my snow-louse one 
movein, A tonne! some four or five foot in longth was excavated 
in the anew, aula dharaber alvonat aix feet long by lotr feet wide 
tine hires feet high. was tare tit Tight wneles te the tunnel. Ly 
this chamber I plawed my blankets and other belongings, sun, 

hanging va rubber cout can yen ilpwenetonk: at the entrnee, found 
myself well sheltered from the tetupest. There [pasted the 
day aitd-the night following. At night the darkness nud silonev 
in my narrow torml-lke dell waa oppressive: nota sound broke 
the stilless excopt the distant. muflled poor gf an oecesional 
avilonche, 1 alept soundly, howerer, and im the morning was 
awakened by the crosking of a raven om the snow inimediately 
nhove toy head, They grote was filled with o-soft hlae Tight, 
buts pink mcinnee at the entrance-told that the day had dawned 
bright htiel clude, 

Whit 1 glorious sight awaited ma! The havens were with- 
ont acloud, and the sun shoné with diasling splendor on the 
Whitt poales sroued, The brow! unbroken anow-plain secttied 
to hori with Tht reflected from millions of shining crystals. 
The gritat motnitain pide wery diye from base to suman in 
the pursteowhite, as vet nnacarrcd by avalanches, Oni the steop 
clitts the snow liwng in folds like drapery, tier above tier, while 
the angilur peaks above stom) out like crystals against the sky. 
St. Elias was one vast pyrmnid of alabaster, The winds wore 
still; net s wound broke the solitude: not an object: moved, 
Even the mven lad gone, leiving ine alune with the mountains, 

As the sun roe higher and higher and made ite warmth felt, 
the snow was looeined on the steep slopes uni herd and there 
broke owny, Gathering foree os it fell, it rushed down in ava- 
Innchid that tide the mountains tramble nid awnkened thun- 
derous ehios. From a anil boginting high upon the steop 
slopes, thi now snow would slip downward, silently wt fret, avd 
cascwly over proc pies homndreds of feet high, looking liken fall 
of iiming water; then came the roar, inerensing in volun as 
the flowing anew involve gew folds in its poth of dostrovtion, 
unt the great mass bocame irresistible and ploughod ite way 
downward through clouds of sniow-sprmv, which hung in the air 
long after the snow hail consed to nove and the rour of the ava- 
lanchy had vessel, All day long, until the shadow of evening 
foll on the steep slopes, this mountain thimder oontinneL The 
echoes of ore avalanche searecly diel away before they were 
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awakened by another roar. To witness such a seone under the 
most favoruble conlitions wae worth all the privations and 
ATXLeLy It cost. 

Heaides the streams of new snow, there were: oveasional wyu- 
lanches of a different character, camped by the breaking away of 
portions of the cliff of old snow, aceumtlatert, perhaps, during 
sovern! winter, ‘These start froty the summits of precipices, 
and are cand by the slow downward ¢reep of the anoyw-felda 
shove. ‘The snow-cliff are dlways erovessed and heoken in 
much the aime winner as are the ends of glaviers which enter 
the sea, and omtasionally lore moses, containing theasinds of 
cobit vards break away aod are precipitated down the slypes 
with n anddenness that is always #tartling. Usually the first 
announcement of these avalanches is a report like that of a op 
non, followed by a rambling roar asthe descending mass ploughs 
ite way along, The avalanches formed by old snow are iulte 
different from those cause! hy the descent of the new suriwe 
show, but are frequent ly aetiinparhl by curfiee streams in ease 
there has buen a resent storm, ‘The paths plougherl out by the 
avalanches ure frejuently eheathed with vlasey ico, formed ly the 
friwing of water produced by the melting af sow on weoount of 
the heat prodaeed by the friction of the moving ings. A third 
varicly of avalanches, doe to falling stones, lias alevady Toon 
noticed. 

Tho tloor of my snow-cham ber was the snrfies of the ald snow 
on whieh we had pitehed our tents of the time we first reached 
that camping place, On this harclstirface, and forming the walls 
of the cell, there wero thirty inches of clear white snow, the 
upper limit of which was marked by a blue layer of ive mboavert 
quarter of an inch thick. This indicated the thickness of snow 
that fell coring the firatetdtm. Tis surfaee had been melted and 
siftencd Wariny the days of sunshine thit followed its fill, and 
had friven into eloiriow. Ale» the tae bind which encircled 
the nyiper portion of ny chamber was the-soft, puro white enow 
of the susond @torm. The stratification of snow which T had 
seen fall rendered it evident that my interpretation of the strut- 
ification observed in the sides of crevuaaes woe correct, The 
snow wher it fell was soft and white, and composed of very 
fine orystale; hit niler the influence af tlie wir ard Humeliine it 
changed Ha texture pod became fey and gramolar, and then re- 
stubtod the née wnow ao common in high rvcounni dani rns, 


The day fillowing the «term wae bright and bewutiful; the 
suntight wae warn atl pleasant, but the tempernturo in the 
shadows waa always below frocaing, The surface of the snow 
did vet melt sufficiently during the ‘lay to. freere and form o 
crust during the hight: It thus berare more and mete appar 
wnt thit the season was too fur advanced to wlhew the enow te 
harden sufficiently for'us tole able to climb the mountain, The 

anow settled somewhat ancl changed ite charcter, but even ot 
iniedilny the oryetulé on the aturinee wlittired ne brilliantly in the 
sulilivht ws they did in the early tiorning: Although the now 
did net melt, ite eurfuew wos lowered slightly by evaporation, 
‘She tracks-of the raven, at first sunken a quarterof an ineh 10 
the suit surface, after the first day of eunshine stood slightly in 
relief, but wero still clearly defined. 


On the sith day after sepamting from iy companicns, judy 
ing that they must have returned at Lows tis tho Caunipitig. piliace 
where we had separated, 1 packed my blankets and-whit foul 
retiitindl, abandoned the tent and oil-stove; and started to de- 
aoond the mentite, “Thesnew hod settled somewhat, hut was 
sti soft and yielding and over six feet deep. Tramping wearily 
on through the chifélike substance, | slowly workel my way 
downward, and again threaded the muxe of crevaser, now rir 
tially conoonted hv the layer of new snow, with which we had 
struvelind several times before, Midway to the next camping 
place T met my companions coming up tosearch forme, Instead 
of meeting three nen, oF Lexpectod, 1 saw live tramping along 
in Single file through the deep aniw. Tho sight of hemisin lines 
in that vast solitude was so etrange thot 1 watched them for 
‘aome time before shouting, Gladias [wos to meek my com- 
panions once tore, | could not helpsneticing their rough ant 
picturesque appearance, Mach man wore colored! glasses and 
carrie! o long alpenstock, and two or three had packs strapped 
on their backs. Seviral weeks of hard tramping over moraines 
atid sncw-fielily hal mle many rents in, their clothes, which 
had heen mended with cloth of any color that piano) to he 
uvailable, Not a few rage were visible fluttering in the wind.. 
To a #tranger they would have appeared like o dangerotia band 
of brignrids. 

The tenon for the presences of five men insti) of three was 
this: Lindsley and Stamy, when thoy lof us at Rope olf to 
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retin for additional tations; were obliged to eo hack to Camp 12: 
in order te get a tent-and an oiketove On reaching: thet place 
the femmpintion tooretarn to Blossom idland wags great that 
Lindsley coold mot resist it and went back to the Veeusa-ernrna py, 
where he repeater! that Kerr and] were sterni-lourl in the 
motinitains and in need of assistance, ‘Three men, Partridge, 
Doney, and White, stared at one, and fund Stamy, who hal 
waited for thoi arrival at ( amp 12 Adwy waa this ‘lost, which 
inortased Mr, Kerr's hardship and might have proved disastrous 
The puirty then returned to Rey cliff and joined Keer on the 
ovening of Angst 29. On this oocwicn, aon several) others, 1 
foond myself indebted to Stumy for wilting assistance when 
othors hesitate, 

Daring my impreonment at the highest camp, Mr. Kerr was 
detainerd under similar circumstances at the camp below Rope 
eli. On endeavoring te rejoin ine with the supply of cual oil, 
eo Very valiable under the cirommrtances, he wae catight in the 
storm and was anable to reach the rendeeveus appointed, He 
riniched Rope elif late in the afternoon of the first day of the 
aturty), climbed the preciplee, ond found bis way through the 
vathoring darkriines, nlotige thie homely obtiterited: tril, Laiweth 
the avulanehe cliff; and up the steps owt in thesnow-cliff, to the 
site of oor bivoune eum. Finding nothing: thore, and) being 
unibile to proceed further through, the binding storm, he ahan- 
doned the attenpt ant returned to the camp below Rope cliff. 
To descending the rope, he found that ite lowerend had heveme 
fhet in the show, The tant tine, sheathed with ico, wie an tn- 
certicin help in the darkness, Midwoy in the deeoont his hands 
dipped and be atid tothe bottom; hut the cushion of new shaw 
broke the fall and prevented serious injury, Alone, without 
fire, without blanket«, having only a tinves oowiir and a robber 
cloth for sliolter, and with bert little food, he tinseed thins: anions 
dive and nights before the arrival of the eamy hands, 
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Deckiitie that the ascent af Mount St, Elias ect mot Te se 
Hom plished thriigh the new anow, which Tefided to harden, if 
was decided to alandon the attempt ond relat to Mees 
taland, Our retiwl Wes gone too soon. Storm succeeded storm 
throwéhont September, Biol thine the livid ifted. the oininthe 
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of How snow. wos seen to have deweruled ldwer and lower, Our 
list viow showed the wintry covering nearly down to timber 
Line. 

On the night of August Ol we slept at the camp bonwath Tonpow 
(lift, but had a most uncomfortable night. Six men sleeping in 
a tent measuring seven by seven foot, with bat litth protection 
freind the: jee beneath, certainly dies not seen inviting to die sur 
rotundlert by the comforts of cfvilization. A large part of the 
nedelvt in ioe paleet by Deney in preying brewkinet over our 
cit-stove, An early start wos weleome to all; we were disnp 
pdinted af nut bem able to.reach the top of St. Elias, and were 
anxious to return tomaore comfortable quarters, Kerr concluded 
to reborn at Gnew to Bhotson) island to rocuperto, while Tomade 
an excursion Wythe Seward glacier, with the bope of gnining the 
opper ioefall aod secing the mmphithentre beyond. 

We loft Hope chil about six in the morning, and found the 
snow hand and traveling ensy for several hours, After devoond- 
ime the lower ieaefill, bewever, the snow beeame soft, and a 
change in the atmosphere indicated the approach of another 
storm. Kerr and Doney pressed on ond were soon lost tesight, 
while the rest of the purty were delaved, uwing to Partridge har- 
ine become xnow-ltiowd and alriost helpless. As the orivasscs 
were oxcevdingly numerous aid the stiow-bridges soft waned wine 

wrtain, the task of comlucting « Lind mancto a place of safety 
woe by no means light. Partridge here wp bravely under his 
affliction, however, and! «did not hesitate in crawling across the 
treacherous snow-bridges with a trope fastened about hie body 
and aman befor and behind te nesivt his movements, Late in 
the cliv wre reaelienl our i iy flav at the cavtim. border of 
the Avassia glucler, while Kerr and Doney crossed Dome. pass 
ad spent the night in a tent that. see heon left standing at the 
first cman paltne enst of the pass, We piteliod a tent om our old 
cniping place at Camp 16, and he the luxury of actcky lied 
to elowp on that night. As Partridge’s blindtiess #till continued, 
White was sent ohewd to tell Kerr and. Doney to watt-for ns tn 
the morming, so that Partridge could acoomynny them to Blorsom 
island, Rain continue! oll that nizhtoand all the nextday. Ae 
Paurtridge's eyes were still unserviceable inthe morning, | ¢on- 
cided to wnit a diy bufore allowing frit: te dtart for Blodsoi 
shane, 

Toward evening on September 21 we moved our camp across 
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Dome pas, and pitched our-tenton the high ridge beside the 
one ocenpiod by Kerr wand Toney, In the morning. although 
the. storm still continual, our party divided, Kerr, Doney, and 
Partridge starting early for Blossom tland, while Stamy, White, 
and nivself, after following their tricks for a few mile, tarned ty 
the Jef and worked our way northeastward among the crevasses 
af the Seward glacier, Towurd evening we reached the north- 
wetern spur of Mount Oyen, bot fanned the oli feing abruptly 
front the “lacier and too favorable for avalanches to admit of oor 
imping ear thom. Agiin we were foresd to monte canip ut 
the oper glacier, tind wer Tess comfortably than previously on 
aimitar ocensions, owing to the foot that we had henn exponent ty 
the rains for three suowessive days and our blankets aod clothes 
were wet. Rain continued all night and all the next day, and 
on the following night changed to snow, 

On the morning of September 4 we awoke to find the skim 
clear, but the mountains all about us were white with anow. 
Refore the sun rode, White and 1 started for the top of the high 
ridge above us, determined to hove ot least a distant view. of 
the amphitheatre which we wished to explore. The snow shoot 
our chimp wae only six or vight inches deep, but azwe ascended 
the mieuntain it grew mors and more troublesome, and at a 
height of a thousand feet abore comp was thirty inches deep, 
On gaining the summit of the ridze a marnificont view Was 
obtained of the upper portion ofthe Seward glacier and of Mount 
Irving and Mount Legan, and many bold, tapering: miveratains 
farther northeastward. ‘The whole Laniiducasie wis showcovercd, 

anid as the sun rose chew in the cost became of the mast daweling 
brillianey. An iny wind swept down from the northesst and 
retilered it exceedingly dificult to take photographs or to moake 
Ineasurementx, On endeavoring to ise ty prisnatie oom pice, 
T fond that, having Deon souked with moisture dwring the pre- 
vidus clays of etorm, it froge solid and-refused to meve, on hetng 
exposed fo the oir. Making what observations I could, wo 
started back to camp with the intention of abandoning all further 
attempts to work in the high mountains. 

On the steep slope tw expromest to thir fall. sunahine several 
avalonches hind gone down, smd there was great danger of thins. 
Selecting a point where an avalanche had already awept away 
the new snow, we worked our way downward ina sige cotrKe 
and reached the huttom safely, although an avalahehe starting 
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Hire at hol swept by within a few yards, Whon nearly at the 
bettom my attention was ottractod by o noise above, and on 
looking wp Teaw two rocks Lenneding down the dope and cording 
stright firme, To dodge thom on the sténp slippery slope was 
diMeult and dangerous, Allowing nie bo post over omy rieit 
éhoulder, | instantly moved in that direction: and allowed the 
other to pass over my left shoulder, They shot by me like frug- 
ments of shells, hut did no injury. Reaching camp, we found 
that Stamy ful dried our blankets and eluthes. 

Resuming oir packs, we slowly threaded our wey downward 
to Camp 14, at the western end of the Pinnacle pass cle We 
there found cons of rations lef sever) dave before and, pitching 
our tout, poste the night, We knew by the signa found thore 
that Karr and bis companions, iter taking Jonch, had renewed 
their joorovy toward Mossomision (Our enmpwas-jostat the 
lower limit of tho new snow. To the northward all was of the 
purest white, but southward, down the glacier, the snow-fields 
wer yellow and much discolored, Many changes had taken 
place in the Seward glacier since we firit saw it; the pinnacles, 
dnow-tables, and crevasses inthe mpids were loa striking than 
formerly, and lin evidently suffered greatly from the summer's 
hont, Abott the bases of the clifi there were dark, irregular 
patehes of déhris, where a month previogsly all wos white. Ag 
nirky ws cold Lae pidge, the surfs of the yliciet lind Teen 
lowered by miotting and wetting during our obeonee about fife 
Tow. 

The following. morning, September 5, we started for Blossom 
island, the weather still continuing thick and stormy, (hv eross- 
ing Pinnadle possave found ever a foot of new snow which had 
fallen since Gur companions puso that way. Toward night- 
fall the lower limit of snow on the Marvine glacier wae reached, 
and wt night we camped on: the first mornin: which appeared 
hbulow the niyvé, The day following, September &, we reached 
Bhotoni tsland about noon, dod found thet Kert and hie party 
hid arrived there sifely, and that Purtridve liad recovered from 
his snow-hlineness. 


Our stay whove the snow-line had lasted thirty-five days, and 
we were extremely glad te ae the lightofa campefire and have 
the treatin flowers about os eo more The vegetation in 
dicated that the senson waa olrewly for galvericed, Most of 
the flower hod faded, and autumn tints gove brilllancy to the 
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lower mountain slopes; anlmoen berries and huoklobotriest wer 
in profusion, and furnished an cxededingly ayrovalile change im 
cur diet. Adter o both in ove of the «mall lakelwts on theisland 
und owed night rest on mn loxuriant bed of spruce houghs, we: 
felt filly restored and ready for another campaign, 

As Kerr-was anxious to get back to Port Mulgmve, it was ar- 
ranged that Lindsliy and Partridge should go with him, and that 
the reet of the mom should rotnain. Kerr took his departure on 
the morning of September 7, yn! on the following day Cliristie, 
Dovew, and myself erissed the Marvine jlacior to the southern 
ent of the Hitcheock tangs, and the following day made on ex- 
cursion Out upon the Malaspina glacier Thé day ef out exetr- 
sion wae bright and beautiful, and the tnowntuine to the north 
ward covedled thetr fall maynifioonee. The level plateau of ioe 
formed ‘a horizontal plain, from which the mountain roe pry 
cipitously and appeared grander and more majestic than ci 
anyother point of vinw. St. Elias pote clear and sharp, wr itieevti ti 
nolond toobyeure its diay height, ancl appeared to he ane sheer 
precipioe. It is doubtful if-a more inipressive mountain fren 
exists. anywhere olse in the world, After learning all we eoulil 
coticerning the Maliapiis glacier we retorted te or camp at this 
end of the Hitchcock range, and the following day trained) etc 
the extremly rowel morkine-covered surfais back to Blossem 
island. 

The following morning, September 12; we started on our retarn 
trip. i Vokwiat bay. Two smal) tenla and many articles for 
which -we had neo farther we were abandoned, #0 a8 to make our 
packs Tight as posible, We crossed the Haydon glacier, and at 
night camped ut the foot.of Floml pass, After making two in 
termedinte camps, traveling exch day inthe rin, we renehed the 
dhore of Yaktttat hay on Saptember 15. 

Dorney and | halted at Dalton’s cabin for the purpoke of see 
irae whit we could of the openings there mare for coal, while 
the nat of the party pressed on to our old camping place on the 
shore. There they found Kirrand his party still enramped, bat 
renidly to leave for Port Mulrrave carly the next morning 

Seyiteiiber 18 wae oconpicd by ns in catehing salmon anil trent, 
We were nbondantly suceeseful, as every man returned to manip 
with all that he could carry. These were spreai out on 6 mock 
aver qur campefire and erioked for further twee, as we did not 
now how long our stay would be extended, On the next day 
Stamy and Lindaley returned from Port Mulimve, where they 
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hacl loft Kerr, quite recovered trom his expestire on the moun- 
Min, Stormy weather continnoed, and & gale from the nerthenst 
piled thé ioe high onthe beach and throatenod ti sweep away 
non tenis, a¢ has-already been brietie descrilied in eurlior pages. 

On Septomber 2), onr tents having teen beaten in by a 
violont eter wn mur camping place overflowed by the water 
fro a loke above us, we removed our goods ton place of anfeky 
and wont i Dalton's cubin, where we awaited better weather, 
The qerning of September 23 dawned clear and bright, and 
tor drying our clothes around a blasing eamp-fimn, we stertudl 
back te our dabiping plac on the shor, Before revching there, 
however, we owere rojciced te cee the Civweia eomitia up the hwy. 
Ft took o# but a short time to got on board, where Captain (. bh, 
Hooper, hor commander, did overvthing in his power to make 
us. welcome wand qomiortabls To himowe ard indebted far n 
delightful voyage back, to civilization. 

After steaming np Disenchantment bay nearly to the iexolifts 
ofthe Hubbard glacier, and obtaining a fine view of the glaciers 
about Ditenchantment bay, the Chenin returned to Port Mulgrave 
anid, on Boptember 25, pat to sea. After a splendid ocean pas: 
cae, we nrrivedl at Port Townsend on October & 


During our stay in Alaska not o man wes seriously sick anil 
net an accident happened. The work ploniml atthe aiurt wae 
earriod out almost to the letter, with the exouption that snevw- 
storma and the intuness of (he seaser did not permit ws to peal 
the sommmit of Mownt-St, Eline. 


SiMiESTtiws, 


Should andther atiempt be made to climb Mount St. Bling, 
the shortest and most practicable route from the enust would be 
to lin ot Ley boy ond oacend (he Avesiz glacier. ‘The courve 
faken by us in 1500 vould be intersected just perth of whore the 
tributary glacier from Dome pie joing the main ioo-etronny: and 
from there the route followed last summer would be the mast 
practicable, A camp should be cetablixbed on the divide botwoen 
Mount St. Elias and Mount Newton, from which: excursions to 
cither of these peaks oould bo made in o single diy, 

Inthe preveding mirrative many details have been omitted, 
One of these is that tents, tensed ett with hlinkets, rations, ete, 
were lefiat two convenient points hetwoen Bloson island and 
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the Aimeiz glacter, and were weed by the met im bringing wy 
supple, In attempting to aseend Mount St. Eline from: Tey 
bay by the route suggested, at lvast Ubtee such relay stations 
shoul be vstablidhed letwoon the Chaix hilt, whore wood for 
cunip-fires ta bY obtained (as is known from the reports of the 
Now York Times and Topham oxpeditions), and the high cari) 
on the divide: ‘The relay camps enggested ehould be one day"s 
march apart and would serve not only for Hbopping places while 
carrying rations during the advance, Iwt would furnish lire of 
rettest. A potty making thid journey should be provided with 
snow-shdes, which anfortitintely we did not take with tr. 

All rations intendial for use above the snow-line should he 
packed in tin cans, mich of eufticiont size to held between fifty 
and sixty pounds, ond cath should be surely soldered. All 
articles puckil i this way should be thoroughly dry and ahoniil 
be povked in adry, warm room, When seeared in thie minner 
they an about as eaay to carry as if packed in tmgs, and can be 
*eachod " anywhere out of the reach of fools and avalanches, 
with the certainty of being servirenhht when wanted, "The more 
perishuble articles to be user where cory -fires are possible shoul 
alan be secured in tin cand. Sacks of flour, eurn-moal, ete. ahondd 
boa priitected| by an outer covering of strony entivis. The expe 
rience of last summer showed that the cane of rations intended 
for use above the snow-linoe should eneh contain abont the fil- 
lowing ration, which miy be suried to suit individual taste: 


Bacon, smoked 7 : : . tO lhe 
Corned boef, in eat . ; oo % 
Flour and corn-meal, with necesry jjtiaritite’ of Lukens 

powcler : | =. , ~ iio 
Coflee : j 2 * 
Ralled cate a tt 
Sugar . i 4 
Chowalate, awrout : = =. 
Salt : ; fhe 
Extract of hoof : Oe. 
Tolweco tb : , * 
Condensed milk (small cans) 2 
Matches (wax) ‘ : 1 box, 


Our experience with otl-stoves showed that they ane servicow- 
able: While on the march they ean be eierhed ae ban) packs in 
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qounny-ancks: Rectongnlar cons holding ahont a sulin ench, 
with smiallecrow-topa, were fond, convenient fir carrying coal 
oil: The experience of Arctic explorer indicates that alouhol 
world perhaps be better thar coal oil to use in snow-eanps, 

Aimone the niest important artivle to be provirled ary strong 
alines ar Woistas of thee cach man should have at least twee penis. 
Strong hip-boote, with Invings over the inatep, are exceudingly: 
sérviccuhle, When sleeping iin the ive the bentdees may he 
apr nnonth one's blankels and the feet used ava pillow, The 
long ers are serviceable alike in the thick brush of the shore 
nnd in the deep snow onthe high mowrtains: With their pro- 
tection, many streams can beware) without getting wet. Leather, 
Wased ends, avis, ete, for repairing boots, and tallow mixed with 
Teos-wex for eroneing them, should: be taken and distriteoted in 
part through tie dine of rations. Heavy woolen socks ano in 
dispentalile, and an effort should he made to have a dry pair 
always at hand. This may be artanged,cven under the most 
untivorable eunditions, by drvinu fy palin ue throughly as id co 
voticnt and warryine thierh 4 in the bosun) of Gme's shirt. 

Long alpinstovk= aro alwavs neeeenry, My nwn choirs iso 
stiff one et hickery, about aix feet long and an inel and a quarter 
in diameter, provided with m spike and hook atone ond mad aw 
chisel about two inches brond ai the other. leo axes are desir- 
alile while climbing. in ihe high mountains, bot even more ser 
virwible are Heht axee of the usual patter, nat with haneles. 
abomt fourteen inches long; these supplenvent the alpenstock, 
and when not wetially in ase are carried iy the yretirhen. 

Fach nian should be provided with Watertight tateh-Liox, 
ind sheald hove, besides, a bundle of wax tiatche: wrapped in 
ailcloth and sewoil i the collar of ix #hirt, to be held ae 4 leat 
reserve: Mach man should alao have s sniall watertight bag in 
Which to carry ealt onongh to inst «week or ten divs, in case lie 
has to live by hunting or fishing. A heavy hunting knife ts very 
‘conveniont, and can beused mot only in oatting trails through 
thick hrish, but in cases of necesaity is is werviconble it. making 
Hleps invice. Tents wiielen clothing is - preferable to furs. Sloep- 
ing bags were not, used during our exporlition, | mt ate highhy 
recommenced by others. For protectionat night, «thick woolen 
blanket with a light catvas cover and a sheet of light rubtyer 
theth to protect itary all thatis pecesnre, Ohi tonte werd af 
cotton. drilling, seven feet sqriare and nheut six feet Ingh, sed 

SNe) (i, Mu. vo, Po tit, 


16 Flusaetl— Expedition to Mount St Etim, 


provided with | Tilge-ro pee. Alponstocks were need for tent poles. 
* Soy"westers” pil strong waters sroot coats are indispensable in 
a climate like that of Alaska; and at night may bo used aso atthe 
stratum on which to sleep. While traveling over the enow-line 
we used colored glasses to protect. the eyes, and alee found that 
astrip of dark moequite netting tod across the foe hulow the 
eves alforden great protection, Send of the party found relief 
from the wareof the snow by blicking thelr {hoes with grease 
and born vork, hut one experiniont with thatimethod le usanlly 
enonrh. While catuping below titabertine diirtne the months 
of Jirnie te Seéptomber dine noaiytH to rutting isindixpeneabiie, In 
cirrying packs, hunip * eod- line “of the largest sixe was found to 
answer every Toquirement, and te preferred by expert packors to 
paick-atrape, 

tt has been engyested! that experienced Swine guides are necds- 
airy to efsire eucore in chimbing | Mount St. Ellas. Elaving 
nuver followed a cide in the mountains, Fam net alle to judye 
uf their effichney, but it must becreamermhered that no one can 
wiideina Yeuion that hus ever been traversed The “ guide” as 
tiriderstoud in Barope i onkndon in America. Tn the explori- 
tion of this eountry by engitieurs, geologiats, ete. the cng hams 
have followed thelr loders'und have not shown them tho wy, 
Th overy frontier town there are hunters, trapper, miners, proe- 
poctors, cow-lowx, voyagenm, ote—men whoa have posse their 
hives on the plains or among “the hills and are enured to heurel- 
shippand danger. This is the best nuterial in the work frou 
which to rtnit wn exploring party, A foreigner wngnging the 
services of wich men noust take inte seoount the tndapendent 
spirit that animates them and i the secret of their reef nese. 
They are not servani+, but retainers; that too in regions fer 
heya the reach of civil low. They wall follow their louder 
anywhere, support him in all dangers, and de their work faith 
fully so long as their rights ss noon ape respeeted, 

ity taking proper preeantions while traywoling across crovnissed 
snow and joe, and guarding against avalnnches and snow-blind- 
ness,an excursion can be nade whee the snow- line wiht ae Tittle 
danger nein better known and moro freque ented regions, 


PART Il. 


SKETCH OF THE GEOLOGY OF THE ST. ELIAS 
REGION, 


Geri, FPearcics 


In the precedite narrative, miuny referonces have been made 
to the charneter of the rocks and to the untold outa! structure of 
the nevion explured, It wie aot practionhle daring the journey 
te carry on detailed jeologival stidies, but such feta os werw 
Hoted wire of interest, for this! irendoo i fie ho other: thow malate 
to a country previously anew. 

My reccrneiennae enol me te determine that thery are 
thre well4lofined formations in the St Elissregion. Theaeare— 

L. The sandetene: and shales aboot Yokutat how and west. 
ward along the foot of the mountain to ley bay, named the Va- 
urliat sapien, 

4) A system of probably later date, composed of shal, eon- 
HWomerite, Limestony, sandstone, ete, bet exposed in the eliffe 
of Pintle past ood wlong the northern andl western lopdlene of 
thy Santer bills, and wanied the Pinney ayatem, 

The metiimorphic rovke of the main St. Elias range, calle 
the St, tine wchiat: 


YakrTar SysvnM, 


The rocks ot thigayeiom are of eray and hrown-aandstones and 
newly black-sholes. They are uniform in litholosziea! character 
aver alum aria, and are uaually greatly crushed) and. snared, 
Sy pret hes Lawn the ercyslyine te whirl the ¥ have boon subjected 
that it is dificult to work out a hand speniimen with fresly attr 
faces, Frarments broken outwith a hatomer are almost inva- 
rinhly bounded by plains af eseons vrushin, and are ostially 
Komowhat weuthered. 

These rocks-form the baled shores of Yaleutat ancl Disenehiarit- 
ment tave, ond were the only rocks sean along ooorcromte from 
Yakotat bay to Pinnacle pasa, The whole of the Hitcheorck 
range is composed of rocks of this serios, acure also the Chuix 

(ir) 
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hills and the hills weet of Tey hay and the svother portion of 
the Samevarhills. North of imac pase thereare rocks modie 
tinguishable lithoyvtenlly from, these about Yalutat hay, These 
aro exposed In Mount Owen ani on each site of Thine pucs ; 
they also form the boli airs about the immedinte bases, of 
Montit Angusta, Mount Malaspioa,and Mount St. Eline, Inthe 
three instances Inst named these rocks dip beneath the schist 
forming the evest of the St Kline roinge, dnd it ls probable that a 
great overthrust there took place bofire the formation wf the 
faults te which the present relief of the mountains ia due. 

Al the mountain spurs of Mount Cook,so far as is known, ame 
compuaed of saniistones and shales of the Yakutet series, with 
the exception af the Pinnacle pass cliffs, Nearly all the débris 
on the glaciers from Msenchantment bay te the Seward plucier, 
and probably beyond, is derived from the rocks of thi eystoas. 
The distribution of the rocks from which the debris was lerivel 
may le sstertained ia agence) way by trachy out the aeturess 
of the glaciers. Mewiil mncrodines cn the Hayden anc Morvitw 
glacier, however, have their sources on the northern wlopo of 
Mount Cook, aod are oonmpodted of galibro and serpentine. ‘These 
rocks were not dden if place) and their relation tothe Vakutat 
séries aan otby be conjectural. 

Although therocks of this <vstem ore stratified, it ie impose 
ble to determine their thickness, for the reason thet they have 
been greatly crushed and overthrust. This is well Ghustmted in 
the Hitchcock mnge, whith, as alrenily explained, treme about 
northeast atiel southwest, wad is compoded of strata uf shake anid 
aindstune, having a nearly east-ani-west strike and a uniform 
lip toward the northqast. Were the rocks to normal position 
thair thickness would be jneredible, In addition to this mega 
tive bvidenos, there 4 the crushed emidition of the strate bi show 
that toverinnt Tait tien place all through thetr mew; “omdci 
n few fistanees thrust faulis were distinguiehed, dipping north- 
costward at about the same angle aa the lines of bedding, In 
the crushing te which the rocks have beun subjected the ehntes 
have suffered mere than the sandstones, and have been drawn 
ont inte wedgeshaped maser, the shurp eles of which usually 
point toward the northeast, which is premmably the direction 
from which the crushing farce acted, 

The hypothesis that the rovks in the St. Elias region have 
hwen eruvhed and overthrust explains many otherwise inkior- 
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monions fiet: and accounts for the superposttion of the St, Fling 
schist upom rmoks of the Yakuiat system. 

Coal has heen diseovered in the rocks of the Yakutat, ayetonn 
ahout tro miles west of the southern end of Divenchantment 
ly, nnd is reported to lw of workable thickness, I saw thin 
livnite same at the surfice at this lwality, bot ae the shafts wire 
fed with water Twas unoble to examine the coal in the open- 
its, nl cannot vouch for its thickness. Samples obtained from 
the mine show it ta ben Wack lignite whieh would apparently 
be of valde for fool. Fossil leaves-are reported to aceur im con- 
nowtion with the lignite, hut these have never boon seen ley any 
one who could ylentify them. 

The rocks of the Yukutat system, wherever seen, dip north- 
castwarnl, except when groathy disturlied mear fiolt-lines. Rust 
af Disenchantment bay the inclination of the bedats from 15° to 
os farther westward the dip incneees gradually wll the way to 
the Hitehawk range, wher the prevailing inclination ia from 
30° to 40°, and frequently still bbais Betiwath, Mount Mulaa- 
jin and Mount St. Fling the Yakutat sandstones dip northesst- 
warl atean angle of aboot 15°, anil ii the hille-woeet of Dev hay 
the dip is about the game. Exceptions to the provailing dips 
oowur wleny the imuwiinte shor of Yakutat boy, northwest, of 
Knight island, and ot the southern oxtremity of each of the 
mountain spurs between Yukutat bay and Blossom island, At 
these lounlities tho rocks are frequently vortical ornearly so, cwing 
their high dip to the proximity of linus of displacement, The 
faults indicated by these unusnal dipe also mark the boundary 
between the mountains and the seaward-stretching platean af 
allaviuen and ie. 

The crushing, overthrusting and fhulting that hoe affected the 
fucks Of thit «vetem rvndor it dowhtfal whether the oonl sonia 
which coed? Inuit owen if of requisite thickness, can be worl! to 
advantage. Some the sample: of cou) obtained at the open- 
inet made near Yakutat boy wore slickenstded, ehowing. that 
movements in the eoul seam had there taken place. 

As ubraudy stated, the rocks ofthe Yokutat series ore renmark- 
ably uniform in character throughout the extent ouw known, 
ancl offer tut little: viriety. ‘The sandatunes ari intersected in 
every direction by thin quarts seam, Which stand in relief on 
the weathered surfices, giving the rocks» peetiliar wed choarac- 


70 ott Pomel —Eepeditian ta Mavivik St, Etiae. 


teristic wppearanee. The first important change tu the geology 

along the route traversed by us was met on reaching Pinnacle 
Pisxadie Sysrea 

‘The rocks of thie-syeteni, us already stated, aro best exposed 


in the great fuult-searp forming the northern wall of Pinnacle 
pass, They aro more viried in composition and have preserved 


a better record of the conditions atider which they wure deported 


than the sandstones: ond shiles of the Yokulat syste. 
Only an wpproxirnate wection of the rocks exposed i In’ the Pim 
neil pass cll was dbytiined. 


Sunidsteme and conglomerate weathering inty spire. O00 feet, 


Evenly boddhal, sandy ehale in thin layers : a 
(‘inure Hisragelanniie tte: bowlders of oryatutl tie rvek , ts 
Thinly bedded, dark-<lored maieietiie nid ails | SO 4 
Reddish conglomernty ; 10 * 
Light-cray sinlstone, with thin, ireewilat coal bein = 40) 4 

Total : : ; , Ls) 


There is also a compact, crystalline, riy limestone wear the 
upper portion ef the series, which weeaped nokiw in the. elif, 
At the end of the Piniwecle-pacs cliffs, however, where the rocks 
apo titnial northward by the yreut fill which decides tho counts 
of thy Seward glacier, and dip eastward at o high anglé, the lone 
stupe ia well exposed. and has thicknick of about G0 feet Tn 
many plies the surhices of the layers are oovered with fragments 
of large Peetin shella, Assoviated with the Nmestone there are 
reidish shales, much crushed and broken, and » peculiar con- 
glomerate. ‘The pobbles in the canulomernte are of many varie- 
ties, andl were observed! at places alone the Pinnaele pass cliff. 
Their most marked peculiarity lice in the fact that they have 
been sheared by a movement in the racks ail sometinws brokers 
inte wevernl friznienta which have been reunited, probably by 
jiresaure, These fouled gulybles are characteristic of Lhe strate 
from which they -werederivel, Sinilir pebbles were aflerwind 
obtained inthe Marvine glacier neur tte junction with the Malus 
pine glicier, thu indicuting that thote are other omtcrops of the 
conglomerite howt Mount Cook, near where the Marviny glacier 
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har ite source. Two quart pebbles from the conglomerate of 
Hinnwele posse shown inthe accompanying illastmtions. The 
larger pebble fahown im figiire 7) te of bliith-cmy qiarty, anil 
the mnaller one (depicted! in feare Ss) i of white quart. The 
frurment2e tite whick they hove beem broken are now firmly 
noited. The Miyrayines jr phot-muchanion) (Macs pracise ) 
roprodluctions from the cbjvets, 

In the northern and western part of the Samovar hills the 
nwke-of the Pinnicle syste again appear, forrning-a bold angeu- 
lur filee, curving southward and reaching the bomber of the 
Agassiz vlicier, ‘The sowthern faco of this range ts prectpitous 
aml, like the Pinnacle paseeclitts, ox hibits the mges of northward- 
dipping strata. Tis northernand western oper ore heavily snow- 
howd. Tt isin teality a continuation of the Pinnacle poms toult, 
but thrown out of tne liv the eroee-fiult which marked out the 
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The VYakutat and Pimnacl) evstome are a0 éneely reecerined 
that their distribmtion ean be distinguished of a glance, when 
the ootenope ao ma concwte?! fenewth the meorly unrversal 
mVvering of snow, Cho rocks of the Yaktitat series aro heavily 
belies! suncdstones and shales wid have in gener a light-brown 
tint; while th: rocks of the Pinnacle series wre thinky bodied 
arm dark in cole, Cy) peek args ineck at a aliptance, 

The preence ofa /eeten CPL emrinee (7) ld in the limestone 
Of the Porunkole serie hos alrenddy been tmentioned. ‘Other fossils 
wore obtain thon atnedletones tml shale? at the ores of the 
cliff shove Proce jase at on elevation of 5.0000 feet. ‘TThese 
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were submitted to Dr W. TL. Dall, who kindly identified them 
ne follows ; 

Mint aneurin, Lis: 

Mittin ettritia, Tet 

Lata foo, Raird, of GL. wiaeta, Pabr, ; 

Wierd LCUMATTHC MT, Land St 

Cveliom wdonediena, 1, - 

fatima, Dall, 

AN of these species are etuted by Doll to ie stl Tivinw im the 

comme waters of Alaskn, “The very recent age of the rocks on 
whieh they oocur t thus estalilishedl. 
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In dtrata cleeoly connected with the layers in which these shells 
were found there oneur many fine leat impressions, o few af 
which wore brought away, These have been exainiied by Pre 
feseor [. FL Ward, who has identitied them with four species of 
Safir, theely resembling living aprecins, The report on these im- 
teresting fcmeile forme Appendix 1. 

The ape indicated by both invertebrate: and plants is inte Tor- 
tary (Pliocene) or carky Meistovens, This determination i of 
groatsignificance when tuken in connection with the strocture 
af the region, and shows that the mountains in the St. Eline 
recon ate young. 

Not only wae a prt, at least, ofthe Pinnacle syste deposited 
during the life of living spectes of tnollueks, bot alee the whole 
of the Yakutat series, the stritigrphic position of whieh 1, i 
my determination is .corfoct, ohoye the Pinnsele svetem. Athier 
the sediment) compesing the tecks of theve two series were ale 
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posited in the sue strate of end, mud, ete, thay were eoneuli- 
diated, overthrust, fvulted, and uplwaved into une of the eran est 
motiniiin tidvest cn the continent, Then, after the motuntabna 
hind reached a considormble heiwht, if not thelr full growth, the 
snows of winter fell ipon thei, ond glicters wire bein the 
elnciors Inecreuse! to a minxInoM, abd! their. surtiees seanhibid 
from o thousand to two thousanl foot higher than now on the 
Tare scuthem mountam spurs, andl afterward slowly wasted 
away to their present dimensions. All of this interesting «anil 
varied history his lee enacted during the Hie of existing species 
ef plants and anianals 

The relative wwe df the Yakutat and Pinnacle series is the 
winkest paint inthe history sketched above, ‘The tits on which 
it fests are oe fallows: At Pinnuele pass the sandstones and 
Sinles fortiine the southern wall belong to the Yakutat <vsten 
i ar mneh disturbed, while the northern wall,or the hinved 
side of the fault, i composed of the rocks of the Pinnacle avs 
tem, tivlined northward at an angle of Poor 40°, North: af 
this foult-ecorp, In the foothills of Mount Owen, sandstones and 
shakes, sectmingly identical with those of the Yakutat system, 
iwain oerur, although their direct connection with the rocks 
eouth of Piraiach: pues tas not olwerred, owing to the snow thet 
ohuwirad the outcrops Again at Dome puss a similar rohition 
sas evident, but ennnot be directly established. The imime- 
diate foothills of Mounts Augusta, Molaspina, and St, EAs mre 
leo of semidstone, Hthologically the snine a4 the Yakutat series: 
The conclusion thet the Yakutat ersten is younger than thi 
Pinneelpes riek= was renchil in the field after many other 
hypothesns hol been tied and found wanting, anid toc» mind 
it exploine all the cheervations made: Even should the sup- 
peel rilatione ofthe two-series under discission he reverse, tt 
wotrll still be trae that avery hinge prt af the rocks of the St 
Eline revion wire hee pocedi tase since the appearance af living Speeches 
of molluvke wud plante, and that the prevailing strartane of the 
region wes tropasel atm Still Inter date. This will appeny more 
Clearly after examining the structure vf the resin, 
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The rock forming several thonsand feet of the Hopper portion 
of the St. Elias range je-a schist in whieh the planes of heddine 
H-hat. Gaon, Wad, wet iT, te, 
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are presdeved. The iy df the strite is northeastwarl, ond Tas 
xertdd a decided inflnende on the weathering of the mountain 
crete, As the op portinttios for examining this formation were 
consatisiictery, a detailed aecount of it will po} now be attempted. 
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The whorl thickness of the Yakutat series, ne to crushing 
ainl overthruat, has been referred to, os lw fled Lhe suprpiosi- 
tion ofthe St. Elles schist upon rick suppdsid te elon to the 

Yakutut «ystom, 

The plane of contact between the sandstone and the overlying 
échist of the St: Elias monge dipa northesstward at an angle of 
wheut 15°, comesponding, as neatly ae con bo determined, with 
the lip of the strata in the sandstone itself, All of the obsere- 
tions made in this connection indicate that the eclint hiss Leet 
overthrnst upon the sunletine, After thie tovk place the great 
fiulia to whieh the mang owes ite present retiel were formed. 

Aliout Mount Cook, however, and in the elovated plytean eat 
of Yakutat bay. the eotditions are different from those abserved 

alony the base ef the St. Elias mage. The only iisplaoiments 
kniwn inthe Yaloitet avstoni south and est of Pinnaele anions bis 
the jroat fault which presutiably oxists where the rocks af the 
fodthills disappear beneath the gravel and glaciers of the Pied- 
mon) recon, the fantts referred to belonging to the same series 
aa those whieh determine the southern and southwestern border 
of the St. Kling range and many of the fouthils south of the: TMT 
escarpment. Pestilic the ert fits whieh trend from St, Elion 
tower the north and jorth west, thets rune aaveral oneficltes, 
one of which determines the jsition af the Seward jlacter 
thromeh « pertion af ite cournw, while another marks out the 
juith of the Aymasiz glacier; and two other niny Is torrid 
jret cast of the suniimit of St. Eins, which hive (ripped por. 
tiona of the eastertt ead of the oragraphic block forming the 
crowning pe of the rar, 

The-southern face of Mount St Eas iso fanltsearp, The 
mountain itself ie formed bw the upturned edge of a font 
block in which the stratification is inclined: northeastward, As 
has just bern mentioned, the mountain stands at the intensivtion 
af te lines of displacement, ane trending ina northeneterly and 
the other in a northwesterly direction. The one trendy north- 
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weetwerd exctends beyonel the woul af the northeast fault. The 
paintof union is at the pass hetwoon Mount St Hlias and Mount 
Newton, The upturned tock, Hanne! on the siuthwest liye a 
erent fault, pricjecte levoned thie junetion with the northeasterly 
fantt. ft is this prijecting und of a roatlike bluck that forms 
Mount St. Eline, That this is the case mav bo clonrly setn whet 
viewing the mountain from the glacier néar the bose of Mount 
Owen, Such a view is shows an plate 20. The erest-line of St. 
Elia extends with a decreasing grade horthiwestward from the 
culmimuating pork, and the northern slope of the ridge is the sur- 
free of the tilted Whoek. 

From what hig been stated already, it will be seer that the St, 
Elias mnge is-voung. [ts upheaval, as indicated by our present 
knowlege, waa eince the close ofthe Tortiary, The | Viteakeiiag of 
tle rocks arid thedr uphenval is ti event of such meacent ditt that 
eension has seurcely modified the forme whieh the mountains 
had at their birth, The formation of glaciers followed the ele- 
vation of the région Ho iyuiokty thet thire was ne opportinity 
for strains to wet The ive driinnuge i Gonsmynert upon the 
eclogioal structure, nok hes male bot sight changes in the 
topogrmphy due to that structure, 

About Mount Cook, and tn the elevated plitean cast of Yaloutat 
hay, there has been deeper eronon than about Mount Bt Elf, 
The glaciers in this region eunpy deep valluye rb iautinne froin 
the higher puake; Lat whether tes ane really valleya of erosiun 
ik not definitely known, In some inetatiees, changes of dip an 
oppisite sides af the valleve indicute that ther umay in part be 
Que to faulting, but, owing principally te the faet that erery 
Let bike tH elicit, it haivet bier pamuotioabl, ip ta the present 

tine. to determing how thov were fora, 

' “The crests of the monntiins are always sharp aol angular, by 
reason of the raph) weathering of their exposed summits, bart 
while disintegration is rapid, no evidences of pronenneed demyy 
aro noticenble. ‘The penis ov the summits af the St, Elias range 
are eithir pyraniils, ct rovelike: crests with trinnyalar gables, 
These forme lave resulted from the weathering of sebist in whieh 
the planes of eddliye are eroded by lines of jointing. 


VART IV. 
GLACTERS OF TIE ST. ELIAS REGION. 
Natiian. Diviaress oF Gace 


The glaciers of the St. Elias region form two groups, The-ice- 
streams from the mountain are of the type found in Switzer- 
lind, ad henew termed Alpine qhieiere The great polintystany, cil bates 
along the opean fi wed by the onion and expansion af Alpine 
glaciers from the mountains belongs to a class nut previously 
despribed, but which in this paper hove born enlled /ekimiat 
glieivrs The ropresentutiv eof the lnttor type betwion Ydentit 
bay iad Tew bay i# the Malaspina glioier, Batlitypies are to Ta 
distinguished front Chitinentiel oleic, 
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The glaciers inthe mvountuins are all of one type, lint gikeent 
great divorsity in their eo-ondary features, and might be sepa 
rated into three or four subordinate divisions The great trunk 
vlacies! have many tribataris, amd drain the snows fron the 
mountiins through brawl ehoniel, which ore of low grade 
throuchoit all the howe? portions af thetr oourtes. Teesides thie 
trunk wlociém and the secondary glicters which flow inte thers, 
(here are mony swioller glaciers which dq not joim the main 
siren, but terminate in the gorges or on the expored mountain 
sitles in whieh they originate, These have nearly all the feat- 
ures of the larger stroame, hut are not of stificient volume to 
herame tiver of tee. 

A minor division of Alpine glactors fon whieh it is convenivnt 
to have a speclal name includes thos that end in the sex and, 
breaking off, form ieeherzs, These muy be desiznated ee“ thle 
waiter glaciers.” Typical examples of thie class ore furnished 
by the Dalton ated Hubibord elaciors, lint other ieestreunis hay. 
ing the eanie cliarmeteristics ocour tn Glicier bey, in Tale inlet, 
and) atthe heads of several of the deep fords along the comet of 
southeastern Alaska. 

(176) 
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A nothowalile feature of the Alpine aluciers of Alaska ie that 
they expand on passing beyourd the valleys through which they 
How and form celta-ltke accumulations of ice on the plains be- 
low, "This ¢xparsion tukew place irrespective of the direction in 
Which the glasiers (ow, and, a) far aa may be judged from the 
snnyy eXoples excnrvitied, ia independuint of the déleria thet 
over them, I[tehould te single aaa however, that note of 
the Alakkan glaciors thas fhe studied show marked ineywallthes 
In the distribution of the nioraiies apon thoir surhiees. Should 
ome sie of n glacier, on leaving 1 cation, be heavily louded with 
margin moraines, while the opposite border was mmprotectod, 
it is to be poresnied that a deflection of the ice would take pilin 
similar to the changn in direction recorded by the mornines 
tlmint Mono Inke, Califirnin® ‘The normal tendency af ico, — 
when nit confined, to expat in all direstions and form a 
pilots (hustrated on a grand seale hy the Malaspina glacier, 

The most important ieestream about Mount St. Kins and 
Mount Cook are indicated on the map forming plate 5, The 
Tindall, Giwot, and Libbey glaciers ond the lower part of the 
Aywssis glacier there represented mre taken from o mip pul 
lished by EW. Toph? Al of the other glaciers indiented 
on the minp were hastily surveved during the present expedition 
and arodcacrtibed to sani extent in the accompanying narrative, 
tv far the test important of these isthe one named the Seward 
Crater. 


The Seward (Hacier is of the Alpine type, and is the largest 
tributary of the Malaspina ghivier. Ite length is approximately 
4 miles, and its width in the narrowest part, opposite Camp 
fourtewn, is about 4 miles. The tain amphitheatre from whieh 
ita drainage in derived i# north of Mount Owen and between 
Mount Irving and Mount Logan, The general suriuce of the 
brewed lewel oar of this nfwe fleld has an elevation of aT a 
mately 6000 feet The snow from the northern and westem 
sles of Mount Irving, fro the orthert slope of Mount Owen, 
aol from oomercs Vallove and eafione ii the vast semicircle of 
towering penks joining these two mouritaind, unite to form the 
grout alweier, There is another amphitheatre between Mount 
Owen and the Pinnach: pues cliff eapiphied principally bv sews 
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from the northwestern slope of Mount Cook, whieh sends a vast 
Hood of jot and snow into the main dminage chancel. Other 
tributary glaciers deseend the ateep slopes of Mount Atieuabia 
and Mount Malaspina, and a Jester tributary flows enatwiurd 
from Dame pies All of theme joe-rratrigre Hines converge toward 
the nurtew outlet of Camp 14 (plate Sy) and discharge southward 
down a moderately steop dosvent several miles in length. Deliv 
Chinp 14 there afe other nivé fields borderitig the glacier, whieli 
contribute no insivnifionot aniocnt of joe and sow bo tts miss. 
Between the extremite of the Hitchootk range and the Sauanovar 
hilla the path of the glacier is again contracted and greatly 
broken ae it descends to the platewa below, 

The Seward zlavier, Uke-all jee rivers of its class, has its nove 
region above; and its tee region blow. The limit letovenie ther 
two i= the lower margin of the summer snow, amd joccnr just 
alove the jr-fall hetwoon the southern extremity of the Hitch- 
cock munge and the Samovar billet. ALL the nine region is pure 
white and witht moraines, exeept ot the bomeliate Dares of 
they mort prewipitout cliffs At the bases of the Corwin oliffa, 
whieh rise fully 2,000 feet wbdve ite border, no débris can he dis- 
tinguished even in teidsumimer. An ahsence of moraine along 
thy base of Pinnacle pe obits was abso notiood during our firs 
visit, but when we returned over the aame route ja September 
the melting of the anew had revented many large patches of dirt 
and cisintezrated rock. In several places near the bares of 
steepoclitis, strata of dirty ice, containing many xtimes, were ale 
served in deep crevasnes. Towns evident that vast qnantities of 
délicis were sealed wp in the ive along the border! of the ghicier, 
only to appear at the surface fir down the stream whore sumumer 
melting exeodls the winter aecunrulition. 

The surface of (he glacier below the lower fall is composed af 
anlid jee with Blue ond white bands, and has broad moraines 
alone tie borders. The outine of thie glacier, afler entering the 
great plutenu wf ioe te which it is tiletary, may bar treed Tron 
rate file by the bands of dithria along ite sides, These tric 
raines belong to the Malaspina glacier, and have already been 
referred ter, 

At the outlet of the upper amphitheatrs, about 6 nnilis above 
Mount Owen, there ix an foetal! whish extends completely were 
the glacier. Below the pimacls and crovasses formed by this 
fall the ice ix recemented and Hows on with a broad, gently de- 
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sHindina surhies, pushed, however, Inv thonsunds of crevasses, as. 
ahown in plate 20, to the end of the Pinnacle: pose cliffs, It 
there finds 2 rmore rapid descent, aml beonmes crovassed in an 
interesting way. ‘The slope ia not eaficiont to be termed a fall, 

but causes a rapid in the jeestreant, 

The change of gtude by the bed of the glacier is first felt about 
amile above Camp 14, A series of Crevassee thire begins, whieh 
extends fear or five mile downstream. At first the cracks are 
narrow, wd trend upstream in the manner tual with tnainginal 
crevaaws, Soon the enicka fron tho apposite sides nwet tn the 
omiternand form single erevnsse, bending upetrenn in themiddte, 
A littl: lower down, the crevasse: becomes stright, showing that 
the ice in the center of the current flows more rapidly than at 
the sides, The more rapid movement of the conter is indicated 
ly the form of the crevasses all the way clown the niptd, After 
becoming stright they bow in the center and form semi-lunar 
mmishes, wiilest i the center and curving upstream at ewel)) ex- 
treamity, Still farther down they beecme more and more bent 
in the center and at thi aame time greatly imerased in beondth, 
Sill lower the eorve bedomes an angle andl the crevasses are 
‘V-shaped, the arrow-like point direute down-striami. These 
jirillel shaped ashes set in order, one iy frontof the other, 
are What wives the vincier the appeaniunoe of“ waterml” ribhen 
when sown from a distance. 

With the chunge in direction and enrvataure of the crevasses, 
there is an aoecompanvine change ineolor The eracksin: the 
upper portef the rapid are in wwhite surtace and ton down inte 
jee thi dooke dark and blog by contrast. Lower adliown, a the 
eracks jocrewse in width, browd white tables are left between 
(ham, -Crotefracture: are formed, and the sides of the table 
lwwin te crumble in nnd Hl up the gap between, As the snr 
five molt the tables lose their pure whiteness and Lecome dust- 
poveral and velldw? butthe blocks falling into the crevasses 
expose fresh surfiecs, and fill the gulf with pure white iow. Tn 
this way the oolor of the sides.of the crevasses changes from deep 
hine to white, while the general surface loses its purity and 
becomes dust-covered. Far down the mipid where the ¥-shapedl 

crevasses are tort pointed, the tibles have crumbled sway and 
fillet up the gulf betwien, so that the watered-ribbon pattern 
is distinguished by color alone. The sears of the erevnasis 
formed abeve are shown by white bands on 9 dark ilust-covered 


15000 EO Reewll—Egpeditinn (o Mowat SL Etiaa. 


wire. Phofore the lewor fil ls trench] neariy all treo of 
the thousands of fissures fornied in the rapids abowy have dis 
poy Hurd. 

On looking down on the rapids from any eonimancding. papint, 
the definite wrrengement of the crovyasses abong the center ot the 
ice-stream at once attracts attention, sod their onler siecets a 
rapid eotitral wurtett fothe streani. 

Below Camp 14, for at least twooor thawe niles, na well as at 
many places alowe that point, the Seward vlacier flows betwee 


lnnke of snow. Aloe it border there are miutzinal crevasses 


tromling ap-stroam, and in the adjucent lank there are slnilar 
breaks trending ilownstrinm. Whore the tad systema meet 
there ig a line of irreetiinr crevasses, exceedingly dittienlt to 


cries, Which mark the actual border of the fewing joe. AAii= ~ 


lar atrnigement of marsinal crevasses and of shore crevasses link 
hoon referred te in connection with the Marvine glacier, and woe 
oheerved in many other instances. 

While occupying Camp 14 we conld liearthe murnviT af waters 
fur down in the glacier below our tent, but there wore no surfie 
strecitus vidible. Crushing and rumbling meine ronnie Ley thas 
slowly moving ice fimynently atirocte) our attention, ard signe 
ities at night we would be awakened bv a dull thud, aecomn- 
panied by a trembling of the rocks benenth ts, tie ifn aliglit 
mirthquake had overdrred. Oecnsionally a pinnacle of ive would 
fall and be enirtlfod in the crovitases at ite hase “These rpiherens 
of change inidivete) that movements i the Seward glacier wore 
constinthy in progress, Ashort base-line was measured amd sight 
taken to well-marked points in the Seward glacier forthe purpose 
of measuring its motion. The angles between the baseline aml 
lines.of steht to the chosen points were read tn sever] successive: 
diva, hut when thee obeervations wer competed they gave die 
erepant results, The measinenenta which stmed moet poliable 
indiedte that the ventral part of the tvesireum dine a movement 
of whout twenty feet a duy. This l4 to be taker only n# an ap 
proximation, which néeds to. be worifiod before nineh weight cum 
Tree ttacliod te tt. 
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The surface of the nivé is white, except near ite lower Hnit 
in bite stimimnior, where it frequently heciines covers) with enet 
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iuhhoring cliffs It is almost entirely free from 

moraines, brit at the bases of steep slopes eroall areas-of ditbris 
sometimes appear at the surfiee when the yourly melting has 
roachoditetnaximum, ‘The absence of rnenraniniees i 1H acorn pL 
ly ani alaence of wliacial tebilisa, wndeones and other details af 
glucia) surliee due to differential melting, Sireams seldom 
yes? atthe surface, for the readon that usdally the water pro- 
Hhiewd hy surface molting is quickly alworbed by the pero 
striin honeath: vet the drovisves nite froqiettly (lied with water. 
and scmotiines shillow lnkes uf deep bine coeur at the hotter 
of the aniphithertes and form a marked contrast to the even 
white of the general surface, Crevasses are present or oheent* 

according to the slope of the sorlace on whith the mivé reste. 
In the crevasses the edges of horizontal layers of graniwlur ter 
are exhibited, showing that the nieve down te a depth of at least 
oti Ar tien livadted foot te horigintally wtratified, Ln the St. 
Klias region the strata are moat frequently fy ton ty fiftonn 
feet thick, but ith a few fnetances layers without partings over 
fee fort’ think were sen, The suriioe is always of white, gran 
Wlar lew, but in the crévasses the layets near the bottom appear 
nore eonipact and blaer in color thin those near the surteey, 

Same of the mast striking featore: of the ern are due to the 
crevasses that brenk their surfaces. Tho orderly arrangement of 
Thang! crevasses aml af the interior crevasses at the Tapes in 
the Seward glacier have alroady been refurred to; but there 
are #till) other crevasses, pecially in the broad, gently sloping 
portion4 of the enow-fvlds where the motion i alight, whitch, 
Although lees regular in thels arringement, are fully as interest 
ing. ‘The crevasse on such slopes generally min ot right angles 
ta dhe direction in whieh the snow is movilig. On lowkinyg down 
on such a surface, the bike look like long clearaut pashios 
which hive stretched open in the conter, bat taper to asharp 
point at evh end. The ability of the néwé jee to stretch top 
fimited extent is thus clearly shown, “The initintion of the ero 
vasses acon to be doo to the movement of the nd dew overa 
surface in which therm are inorjualitin of such mineniitnidis that 
the ice cannot stretch auficiently to allow it to acconmmnotlate 
iteelf to them, so that strains are prolueial which malt in fne- 
tures at right angles tothe fine of general movenent Crevanses 
frrmnd where the wade is pentle vary from & fraction of an inch 
tis Wha 15 foot Jin with, ind are sometinies two or tree thaw 
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sand foot long. Broader gulfs ary seldom formed unless the 
slope hes an inclination of 15" ar 20, 

The grindest crevasse are in the higher portions of the néve, 
and orenr eapecinity on the borden of the ered anphithestres. 
In such situations the erevaestes are aaually fewer in nutaher 
hut are of preter size than in eywal areas lower down, A looeth 
of three or four Choudind fet and a bred of fifty feet or more 
knot cheomnion. The finest ond most eharacteristic glacial 
sveneryis found wmong these great enfion-like breaks. Stunil- 
inzon the bordher of one of the gulfs, as near the bank ns one 
cares to venture, their foll depth cannot asnally be ecen. In 

Ssome instances ther are partially filled with water of the despest 
blue, in which the ice-walla are reflected with auch wonderfal 
distinetness thilt it is imypiesibly to tell where the ioe ends and 
its counterfelt being. ‘The walls of the erownsses wre mest fre 
quetitiy sheer cliffs of stratified dee, with ovensianal ornament 
thons, Mitnied of losorvetals ora pendent inicle, After a storm 
they re droquentiv diearitdl inthe wet Thivtiful tianter with 
frtwork and virnice of snow. The brides spanning the ere 
vasses ard usually diagonal slivers of ine To where the clofts 
overlap; but at times, papooially in. the esse of the larger ere 
yueses, there are trie arches resembling the Natural Bridge of 
Virginia, tt on o larger eeale,spanning the bluc cafions ami 
adding greatly to their strane, fairy-like beauty, “The anit 
striking fieture of these ¢racks i& their wonderful color. All 
tints, from the pore white of their ervetal tips down te the deep- 
it blae ef their innermost recesses, are revealed in baoh: gush. 
mol revit in the hardened. smow. 

Above the anow-line all of the mountain tone that are nob pre- 
cipitons ate heavily loaded withsnow. Where the snow breaks 
cif at the verre of a precipice ani) descends in avalanches a depth 
of more than a hundred fect is frequently revealed, but in, the 
villeye and amphithoatres the snow has tar ereater thickness, 
Pinnacles and crests of rock, rising through the icy coy ct, 
inelicate thit the thickness of the néwe must be many hundreds 
of feet. 

There are no evidences of former eluciation on the mountain 
crests which project above the névi fields. There are no polishol 
ini striated rock stirhices or ghicivted dimes te fodieate that the 
monnitninkg were ever covers by a general eapphig of jee; ak-hos: 
boon pustulsted for sine temntains elsewhere When the 
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qrluciors tucl their greatest expansion the higher jwuntains were 
inabout their preaant condition, The increase inthe volume of, 
the glaciers was felt almost entirely in their lower courses, 
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The first feature that attracts attention on detcenmding from the 
névé region to. the more jey portion of the glictynt is the mipid 
inelting overviwhere taking place, very day daring the summer, 
the aurmur anc-roar of rills; brooks anc rivers are to be heard . 
imall of the ice-feldy. The surinew streams are usually sherk, on 
account of the crevasses which mtercept them ‘They plonge 
inte the gulf, whith are many time widened ont by the fow- 
ing waters<o ne to fort wells, or moins, and join the general 
drainuze beneath. The streams then fliw vither throngh caverns 
in the glaciers or in tunnels at the bottoms. While traversing 
the glavier éne may frequently hear the «ubued roar of rivers 
ecttreing along ithe dark chombers: beneath when oo other 
iidimition of theit existence appenrs at theanrhien, Whot then 
aniglacial streani# omote, aannlly near the margin of the ‘jee, 
thoy issn from oanhwive forming the ent of tannels, and per- 
bape How fora mile or two in the sunlight before plunging into 
another tunnel ta continue their way as before. 

The best example of 0 glacial river seen during our explorm- 
ion was near the western border of the Lica glacier, It i 
chown inthe ilistration forming plute 12, which is nepirodlewd 
mechanicully trom a photograph, This Styx of the ieworld 
hax been desoribedl onuin garter pag. The lvke« formed at the 
southern end of nearly every metintaln spur projecting inte the 
Malnspitn glicior ditcharn through tuntels in the ior, which 
are ainiilarin every way to thos formed by the strean already 
reritionacd., 

‘Tn the bede-of the glacial etreame= (hier: are deposit of sand 
and oravel, and when the streams expand into lakes these de- 
pesits are spread over their bottoma in more or leas roenlar 
‘levis When streams-from the mountains empty into the 
lies, deline are formed. While these deltas hove the stmechar- 
acteristivs os thon built in mote stable wither rewhinw, reins 
changes in detail oceur, owing to the (luctustion of the water 
level, | 
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Cine of the tunndéls Joading to a dry loke-bedl at the and of the 
Hitcheook mange was explored for several rod# and found te be 
a high, arching cavern following a tortuons course, atiel Loree 
endugh to allow ene to dleive a cane hand fourthrougl it without 
danger of collision. Ha floor was fyermed of pravel and bow)lers, 
nul its arching roe! was clear ice, Here and there the courses 
of crevasses could be traced by the stones and finer débris that 
had fallen in from above, giving the appowraned of veins in a 
tine. The dipasit on the floor of the tunnel rested mpon tee, 
nid would certiinly be orenty disturbed antl broken wp before 
Teaching a final revting place in caay the glacier:should melt. 
In tho lnke basins, ales, the sand and grovel forming their bot- 
tome frequently rested tpon substrate of ioe and are greatly 
distorbed when the ioe melts, 

At the ends of the glaciers the subelacial and intraglocial deain- 
age iwies from tennelé dav] forma muddy #treams, ‘These 
itattally (low out from the foot of a preeipler of iee, down whieh 
rilla wre continually trickling, The streams flowing away fron 
the vluciers art usally rapid, owing to the high grado of their 
huilt-ip chanhnelé, and aweep naw Litge quantities of débris 
which ts deposited slong their courses, “Thosstreams widen snl 
biforente ae they flow senward, ond spread vast quantities of 
howlders, sandand gravel over the country to the right and left, 
‘not infreypaently invading the fornste and burving the still ap 
right trees. The deposits formed by the strema are of the 
nature of alluvial fins, over whieh the waters moander ina 
thoweand channels. Where this action has taken place long. 
endugh the alluvial fans end in deltw: but should there Ie a 
eutrent inthe goa, the d@bris ia earried away and formed mto 
beaches arid Lore long wljacent shares Shoiald these glaciers 
(itap pon, it is evident that these wront bowlder washes would 
form peculine topagraphie features, unsupported at the apexes, 
and itimight be perplexing to determine from whens cane the 
waters Hiatdeposite! them, am not aware thatainiler washes 
have heen recognized plone the southern herder of the Lauron- 
tide ylaciers, but they should certainly be expected to eveur 
there. 

Another very atnking difivencs i the appearange of the 
tlackers abowe and below the anaw-line is due ta the provalunes 
af débris onthe lower portion. The melting that takes place 
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imlow the snow-line rerogves the joe and leaves the racks, In 
(hia manner the stones previously concealed in the névé are eon- 
contrated at the satfaes, and finally forin sheets of débrin many 
ites inextent. So far as nu observations wo, there ie nalhing 
to indicate that stones are lirought to the surfies by any other 
tivans than the one here stiyecsted. Upward currents in the ive 
that would bring stones to the surface have beer postulated bie 
tortain writers, but nothing sustaining such an hypothesis haw: 
hoor fund im Alnwkin. 

The moraines on the lower extrensities of the Alpine glaciers 
may frequently be separated into individual ridges, which in 
Many instiones would farni#h instroctive studies ; buat in noe case 
fue the history of these accumulations been worked ott in detail. 

With the apponraney of moraines at the surface cote a erect 
variety of phenomens due to aoequal melting, Ridges of ine 
shonthod with Aébriv, wlactal tables, sand cons, ote, everywhere 
attruct the attention: bat these futures are very similar on ull 
vlociers whore thy sutner’s wakte exoodds the wititer’s TAT, 
and have been many times describes. 

The evnoral distribution of the moraines of the lower portion. 
of dhe Alpine wlsoier of the St Eling region merits attention. 
The moraines themaelves exhibit: features: not yet observed in 
other regions. From Disenchantment bay westward to, the 
Sewnrd glacier the lower portions of the ice-etreams ore coveral 
and concealed by sheets of débris. About their marina the 
détris fields support Inxuriant vegetation, and oot infrequently 
are eo densely clothed with Hower that a thot ik given te their 
rived suriiees, On the extreme outer margins of the moraines 
(here are somuetinies thickets and forvete «0 densens tu be aluiost 
impenvttuble, The best mxample of forest-ooveryd tidinines 
resting on living glaviers, however, is found along the borders of 
thie Mulaapita jomfield. 


Pieowont GLACIERS. 


This type Gy represented in the megan explaned los then Malin 
fina glacier. This isa plateau of ine having an area of hetween 
AWW and G00 square miles, and ow surfies elevation in the eenteal 
parte? between TS00 and LOO foot, Tt be fed bee the Agency, 
Siward, Marvinie, aid Hayden gluchers, and is of such volume that 
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it hus apparentty vdlisplaoed these and holds it hack hey a well 
of ddbris deposited about tts margin, All of its central jwertion 
is of clear white jee, and around all its manging, excepting where 
the Agwett aml Stwaril) glacivr come init i hounded by a 
fringe of debris and by moraines nesting onthedee, Alone the 
Hmward border the belt Wf frineine ierines iv about Ave miles 
browl. The inner joargin of the moraine belt ia composed of 
rocks amd dict, without veeetation, and separited tore or less 
completely into belte by strip of clear ics. On going from the 
clear ioe toward the marvin of the glacier one finds shrobe and 
flower soutiore| here and there over the surface: Farther-aca- 
waril the veevtution becomes nwre dense ond the flowers cover 
the whole surface, giving it the appearance of a hweuriant 
meadow, Still further toward the margin dense chumps of aller, 
with sexttered aprice trees, become cone lenons, while on the 
(iter nintin «proc treed of laroer <ise farm a veritable forest. 
That this vevetation actually crows on the wmoriine above. a Hr 
ing glacier ia jiroved bevornd all question by holes and erovasses 
which revehl the jee beneath, The ¢urious Inkes seitterad atnin- 
danthy over the morninecoversd areas, ond ooo py ing Tre aee- 
shaped depressions in the ice, lueve already been desortberk, 

Frore the southern end of the Samovar hills, where the Seward 
nod Aguesttglaciers nite, there isa componnd moraine steotch- 
ing eouthwandl, which divides at ite distal extremity and forns 
great curves and swirl-like figures dudieating currents in the 
glavier. 

All the central part ofthe plateau js,a4 already stated, of clear 
White tee, frou from moraine; ato distanen it lide the aj perrance 
of o broad snow surines. This is due to the fact that the iow ix 
titeltod mtd lioned-chetialieil cleoring the warm «unimer ond the 
aurkiot hebomes vestonlor ait lose tte handed strachirn, A 
rough, com-ike eras, due to the freesing of the portions toolted 
during the day, froquently oovers large arens and resembles a 
thick hoar-frost.  Chvnsses are nuneroua, bot seldens tery thus 
afew feet deep, Thov appear to he the lower portions of deep 
emevisses in. the tributary strewn which have partially eldaed, or 
ole) not completely mmoved by the melting and evaporation of 
thee anirhine, | 

Many of the erevpsses rite filled with water, but there wre noe 
surfioe streams and no lakes. Melting is mupid dhuring the win 
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auniMmer dave, bot the water finds ite wa down inte the glacter 
andl joiis the genera) subglacial drmingge. Lhis evident thatthe 
etreams beneath the surface must be of lange size, as they firenish 
the only moans of esrape for the waters flowing beneath the 
Agassiz, Seward and Marvine glaciors, ae well as for the waters 
fortum by the melting of the great Malaspina elae jet 

‘The outer haters of the Malaspina glacier are practhendly 
stationary, but there are currents in its eonteal part. Ike the 
expanded ends of sume of the Alpine ghicters, 0 the Galina 
ae Loca vlacter, fir exaniple, this elacier ® of the nature of a 
delin of ice, analdgous fh) niany of ite features te river deltas. 
As ostream in teandering over ite delta builds op one partion 
after another, ao tie currents in anoxpanded jeu-foot may now 
follow one direction and deposit loads of «lébris, and then 
Hlowly change so as to ooenpy other positions, This artion 
tends tro destroy the individuality of morninal belts and te form 
general sheets of debris. The prsenes of atch currents ae here 
enuwesterd tine tot Min proved by measurements, but the great 
ewitle in the Malaspina glacter anil the tunes of clear tee in 
the tipper portions of the débris fields on thw wn lber elections 
strongly suguest their extstonoo. 

The Man}ina putin. cinvivr is ovidently mot erodirur its bed; any 
reoorls that it is making moat he hy (lepesition. Shonlid the 
Hacer melt away completely, it ia evident that a-surfaee formel 
of glacial débris, and very similar to that now existing in the 
forested plateau oast af Yakutat bay, would he revealed. 

The former extent of the Malaspinn glecier connet be dliober- 
mined, but itis probeible that during its grentiest excision it 
extended soaward until deep water was reached, and broke off 
it bere in the sume manner adi the Greenland whicier at the 
prsehtidlay Séunodlings in the wljaoent water might possihly 
(letermine approxinintely the former pesition of the jeefront, 
nol itis possible that submarine marines might lw discovered 
in this way. The Pimplons reefs, reported by Russian navi- 
gators nnd indicated on many mays, may possibly lwo remnant 
of the moraine left by the. Piedmont glacier from the adjacent 
ental. 

The glaciors west of Tew bay were seen from the top of Pin- 
nae poe chifls, anal are evidently af the same character a¢ the 
Miliepina vlacier wad filly ne extensive, A study of these Piel 
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mont ginciors will certainly threw much heht on the interpreta 
tions of the glicin) records over northeastern North Amworion, 
Their value inthis connection is enhanced by the fact that they 
are now retreating ond making deposite mther than reneving 
previous geological recorils. : 


The expedition of last summer was a hasty reconnoissnce, 
during which but litth detail work could be unilertaken, The 
actual study of the ico-fields of the St. Eline region remains for 
those who come later, 


PART ¥. 
HEIGHT AND POSITION OF MOUNT ST. ELIAS. 


The height and position of Mount St. Elias have been measured 
severn! times during the post. century with varying teen lta. 
The measurements made prior to the expedition of 13 have 
heen summarized and discussed by W. HL Dall, of the United 
States Coast and Geodetic Survey, and Htthe more can be done 
at present than give an abstruct of his report, 

The various determinations ote shown in the table below, 
Theo data. from which those resulte were obtained have not been 
published, with the exception of the surveys nate by the Ux ited 
States Coast Survey in 1874, printed jm report of the spor: 
intendent for 1475. 


Height aoe! Position of Moga St PF 
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All of the fares given in the tible have been copied from 
Dall's repart, with the exenption of the position determined hy 
Maliwpina; thie ie from a report of astronomical observations 
mude during Malaspina's voyage, which places the mountain in 
lutitude 86 17° 45" and longitude TM" (EF 10° west of Cadis* 
Taking the longitude of Carlix a2 6° 17 07" west af Greenwich, 
tlie fhiwres tnbidateal above are obtaimed, 


® Ante pm. i. | 
S—Nar (nd. Mag. ot TE, Tet. LDS) 
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Ti waa Intended that Mr. Kerr's report, forming Appendix Tf, 
dhould contait a ditailed record af the triangulation executed 
lnat suimirier, bat a careful revision of his work by a committes.of 
the National Geegraphic-Society led to the conclusion that the 
results were not of sufficient accuracy to eet at rest the questions 
raised hy the discrepancies in cartier measuremunts of the height 
of Mount. St, Elias; and as the work will probably be revised and 
extended during the summer of 1541, only the ming forming plate 
Swill he potitiahed wt this thine, Some preliminary poblicntions 
of elevations have been mide, but these most be taken a ap 
proxitnations merely* | 

By consulting the map forming plite § it will he seen, that 
Mounts Cook. Vaneouver, Leving, Gwen, ¢te-jare not in the Bt. 
Elive range. Neither do they form p distinct range either topo- 
sraphically or geologically, Each of these mountains i# an inila- 
pendent uplift, althwigh they may have stime #trincturil eon 
nection, and are of about the sume geological age, Mount Cook 
and the peaks most intimately ssnciated with tt are cum posed 
niainky of sindstune avid shabe helonging te the Yuleutot erator. 
Mounts Vaneuuyer andl Prvinir mare peri buen toy of the same char- 
eoher, bout, definite prot that this is the coae Tie nat own rb 
time). 

The St. Elias uplift is distinct and well toarkod, both geolog- 
ically snd topegmphically, and deserves to be considered as a 
mountain range. The finite of the range have not been deter- 
mined, tut.ao far as known, its maximum elevation is at Mount 

St. Eling, The range stretches away fromm this cHlminating panini 
buth northesstward and northwestward, and ie a well-marked 
V-shape. Tho angle forme) by the two branche of the rnue 
where they unite at Mount &t. Elias ls, hy estimate, aboirt DE". 
(Fach arm of the ¥ te determined bw a fault, or perhaps more 
meee tel y hey « series of Gyults having the same veneral cour, 
along which the orozraphic liek forming the range have Inner 
uphenved. The structure of the range |e monachinal, and re 








‘The shoneline of the tuip, plate 8, and the positions of the initial 
points or tiae-line of the triangulation sve foe tte work of the Uinbtedl 
States Cat Survey. “Thi bocteeme western portion = from maje polslisiond 
lv the New York Thies and Tophoro expoditions, All the topographin 
itotaare by Mr. Kerr, and allieredit for the work arubwll resjwomimitrl lity for 
ite omy met with fle Tle moteretatiri be principale tay own, jerl 
Hone Taesori inpepireiinl fay ao conarnittis af thy National Geographin Sectoty. 
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semble: the type of nountain structare characteristic of the greah 
hain. The hip of the tilted blocks t is northwind, 

The erest of the St. Elias range, as already stated, is compressed 
of gehista whinh rest on saculstone, supposed to belong to. the 
Yakutat system, The geologies! age of the uplift is, therefore, 
very redutit The secondary topoztaphic forms on the erest of 
the tanve have resulted from the weathering of the opturned: 
eles of orographic blocks in which the bedding planes are 
eroased Hy joints. The resulting formes are mainly pyramideond 
roof-like ridges with triangular gables. Extrotie nipgediess and 
anzularity characterise the mnge throughout. “There are no 
rounder dome or emoethed and polished surtious to suggest 
that the higher summits have ever heen subjected to gotieral 
glacial action: neither is there any evidenew of marked rock de- 
mv. Disinteration of oll thw bighor powks anil orests is tupid, 
owing priticipally to great changes of temperature ao] the Troon 
ing of water in-the interstioss of the rock: Int the debris result- 
ing from this action i# rapidly carried away by avalanches amd 
rhaciers,so that the crests-0¢ well os the enbordinate features in 
the sculpture of the cliffs ancl pyramids pry all angular, The 
auhdued and rounded eontour, due to the accunulation of the 
products-of disintggration and decay, the indications of the ad- 
vancioe age of motintains, ate nowhwte to he deen, The St. Elin 
tinge is young; prolably the very voungest of the lnpartant 
motniwin mnges on this continent. No evidennes of ortsiot 
previous to the fortnation of the i4esheets that now clothe it have 
been observed,  Ghiciers appurently took immnodiate possession 
af the tines of depresion ns the nountain renge grew in hoight, 
and furnish a living example from which to determine Ue part 
that ice streams play in mountain sculpture, 


Arrennix A. 
OFFICIAL ISSTROUCTIONS GOVERSING THE EX PRUITION, 


In onder tocnnake the records of the St, Elias expedition complete, copies 
of the jnstrnetiogs andor whieh the work was curried ort ane append - 


Die aierrocr ed tire Tse, 
Tesi) Stare fironwitan Somrer, Gnome Bina son, 
Thinadelmgtin, 2, 0%, ony ae, bast, 
Mr. 0. hoeerr, Geologie. 


Sin: You are Licerviley’ elestoutber! ty visit that St, Elias rari cof Mlasku fir 
work off ancplowmekeiin, wmiber the blend attepleits if they Norton! Geoiehanlibe 
Society and the United States trenlogicn) Survey. Tho Ciueloginy Survey 
farnistis Instroments und eontriutes the <a af $1,000 towands che we 
pete of the expedition The minoy déwited to thin jure ib taken 
from the appropriation for the fea) year entieg Jone 9, 100, and the 
manner if its expemlitore minal confirm ty that feet, 

The Bury expects that vou will give apocial attention to glaciors, to 
their distritation, te the associated! topammphic types, to indications of 
the fornver natedat of glieckat lon, atl to topes of ey lmorigd senkptiines cele 
eperial comlitions of ercdon, aot thet yon will alee bring buck informo- 
tien with neforoned to the age of the formations sean pind the type of 
etrictire ef dhe minus. 

With thy aid of Mr. Kor, le expected, tliat roo Wil) secure definite 








weogtiphic information ue do the belt ofinantry treaverwl by yur, 
Vory rietoctfally, i. R. CiLnaer, 
Cig? Creakogpiut, 
Aner 


, Wo Powe, Direetor, 


Deragriest oF THE: Larruntan, 
Tsien Strate Gaoraeen, aN Gotimitc Basson, 


Winwhicvaggtive, fC, dfn Ba, rae, 
Mr. 1 CL Rice, Gealoglat. 

Soe: Yo will proceed nd thie enrlest prectirle date te Tacorm, Wali. 
ington Territory, anil thence by water po Sitka, Aleka, at whiel: pavint you 
Will take @pectl ocmummonta te visit the BL Eline mnge of mountain 
an) make gevlogical examinations as per inatractions otharw tee woe 
tivated, Mr. Mark 1, Kerr, Distewsing Agent, will 4 b ho wane it Wie. 
torin, B.C. ane a you on the expedition, « Betisting you bn thie 
copities of [ishursing Asont and Toporrapher, Um the completion of 

(1oey 
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your work vo Wil return to Wasliington, (he romte betng tefl to your dis 
eretion, te be determine! ty consideration which aannct new be fires 
Very nwpectiilly, i. Ky ireamtier, 
Chin’ teeahnat. 
Ajpeprored, 
a. W. Powe, DXrretir, 


——— 


De \iereeer or tie Tere, 
Tro Srare Geoavodteat Soin, Growin Buascn, 
Wirhington, 2 2, Mog 28, dea, 
Mr. Mage B, Kean, Pipher Apert. 

Sa: You an herehw deviled to asset Mir, TO, Tassel], Goologist, wher ‘ 
starts atone on an expedition to Alasta, iader thy joint auspiensof the 
Natlonel Giygraplil: Soclety etl Hw (ited Stale Geeloplul Survew. Ts 
lk oxpoctind that you will inictadiatoly jd hin in divhnrsinent, and, thet 
yeu will ayt during the exploratory part of the evypanlitien as topangrapilier, 

Pair dithes will, however, mat be Tieattedd to Chie epectal fanctintes, bint. 
yoo Will he expected to perform any other dutie he may assign te you, 
anil to labor in every way Ger the success af the ceepucclinivnn, 

It is expectes| tat you will be reappoliited Lo the pride of fopigeragiir 
toy the Tnited Statee(ieolazival Sarvey on the let of daly, 10), and, yoo 
will plore: take thet required weithy of offion befiiee wour dopartune. 

The money commlning in your peeedian as Dislarsing Agent ineledes 
Chit needed) po ree Mr. Ru=eli" salary wml yor own, and ale the. stm 
of SIM, allotted tion the finds ef the Geogryphke Branch for openers 
af the expilition pride to June 30, This senoont yoo will expend as 
direct, by Mr Resaell, and: his authority ant certidete will wel te 

ASCO PAT Yoat vouchors in meuderitys acount of the same, 

Very respoctfally, GK. Gir, 
| Chigg Greadeqpiet. 
oA pyarervil, 
J. Wy Power, Director, 





Desareoescr or ores Drea, 
Usrren Stare: Gowwoteat Server, (wie Beason, 
Viialitnaptn, Dh 02, Mery Be, 2a 
Mr, Mauk TL Racui, 


DAdtmireing Aden. 

Sr: You will pronved: ni once to San Franeiaen, Chlifornia, anil thueniev 
ley etic or Ley ral) el atom to Side, Alasien. Tt ik expected! uhuit 
vour will pole Mor. TO. Hise, Geolesist, at Victorm, B,(.,or at Sitka; and 
you Will nopert to tin for farther onions. 

Very reqwetfilly, ci. K.-Citviomerr, 
Ching Crvalinpiat. 
al nine 
W.. Bows, Jiirector. 
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ete . ‘Washington, 0. 5, Moy 20, 2800}, 
Mr. Mane Ft. Koes, Thyaigreyiher, | | ee 

Sune You any horoby asicned to telework in the vicinity of Moant St 
Filo, Alaska. inthe party ander charge of Mr 1G. Hosiell Upon the 
rundipt of thee instractions you wil] please preset without delay to the 
felt, apd map opm aemile of friar relles tan bel wtih territory tn thw 
vicinity of Moant St. Eling inichnling thot imintaln, as the Tleld pean 
will permit, The work:should, if practicality, be controlled by trimnguln- 
Hon: Special atention tiv te cour of your work shetiid tay given to 
meuring the altitimde of Maan St. Ellas, wil 1 dhol be determined by 
triangulation ond aleo, if practicable, lyr barnweter in each manner me te 
he ounelisive. 

The topoyrigide werk ehadld be controlled le triangulation, As many 
peeitiona on thes quaet ure approximately: known, tochnting a nit ber of 
the prituiiernt pevks, wstrononihel determinathons of posithin will mot be 
nesoweny inn los needed to eapplienecnt this trian tection, } 

The details of your onttitiing wid the nitiageiient af the work will tw 
lirfh to weir ow), juclyaipent. 

Vary nespoctfilly, Muxay GrANserT, 
deg? Topugraphier. 


NATIONAL GEOGRAPHIC SOOCTETY. 


Meiuprendlan al Puatruirtiane fie the Fimdy actif of ofitfer tie Dereon af Mr. 
ECCRieel, aminted ty Mr. Mark BoKerr, to explore the Mount 3) Elion 
firgion, Alnabe, vat, 


The gener) otject of the expedition Is to nuke a gregraphie rentals 
eunce of ie lane onares ae practicable bi the St. Elias mnge, Aluskn, in 
eloling nstudy of ita wel il Phenonwaa, the preparntion ot © trea of’ tho 
retin explored, amd the ineasurethent af the helsht of Monnt St, Wline 
nod other nelghherm maontains, Observations aloud also be movle ond 
infvrmation collected on vther subjects of general scientific interest m far 
oom yurmuest hesiabales, 

The purpee of these inétrontionsis mainly to doupeet the Tine of in- 
vestigation that give promier of valuable results, Wat it fe mut intended 
thet they hall Tilt the director of the ecpoctition in the exercise of lin 
own leretiots, : 
Ganmmpen GG. Alrinado, Ohtani, 
Mania By icsee, 

Witnawn 1, Jonsson, 
Clapper, 
iahingtin, 2 0, dba ao, Fee. 


Arrestix Ff, 
REPORT OS TOPOGRAPHIC WORK. 
HY MARK fh. RN 


In odilition to tho oseentof Stout St. Ete, 1 wins leet of thie original 
plan of the expedition to make an accomte topographic ump of the region 
explore), Tiwi net, le wever, for thia popes propos! to belle the 
porte or todyvinte minh from the inost iitrect eoate te Mfuunt St. Elles 
from Yakntat bay, Trhungolation of fair precision whe provided for. 
Détally were te ba filed ha by approsinute met binds, 

Fieki-work heyan Jie 30 by the earviid, meaemrenent, of 9 Teee-Tino, 
$800 feetto length, mom the print ef landing, em the ferthern elare of 
Yukuhit bay. Expansion wos readily carried to the foot-lille, anil eovert 
horieountal piglet were taken jooen wstronomicn! station of the United 
States Comet ane Chewletie Survew ot Port Mirleraves, In the region of 
thess treitiol trinmgles, werk wee dine frou a central camp; aml top 

graphic dutail= were fixed with eoneidinrtle precision by tntersrction and 
wert hand iurigrlets. 

After the depirtire of the expedition from thi Rawe Tine earns, un ae 
dent to the transit made reeort to an inferior iestroment necessary, mil, 
fortherere, ae tlt regi treceree! proved) to be iNt-andlrayatesel ta, eure thay lise 
lof thivel tec dineet for, the proper development of a narrow belt of tris 
angles, the anticipation of a degree of procialin br the triaagulstion whieh 
will give high value to the determinations of position mcd altitude ad 
the devern) pumke wae net realised; tnt topographic map worl, alin 
the venera! featores, altitedes ancl loimtion of the matinntibn three, vaillaye 
ane chilers, wee extended over about H00 equ nilles, 

Within the approximate peometric control, stations wern interpolated 
ly the threepatnt niathid, ane) nalnder heatioms wor nieltiplled: by inter 
section uid eonnectiod by sketch, The beet meander posible onder the 
cirennstanics Wie carrind forward on the line of travel by ounmapars «line 
tiene sud eetinates of Aleta fret thine intervals, The work omnseil 
Avgust 22 with the abandonment of (iw instruments ta amoweetorn, of 
four days’ duration on the esetern slope of Morrit St. Elbo. 

The woompanying nuip la rednetion of whieh ferme ylabe 8, page 7) 
showe the boetreros aod peculine mountain topography of a negro haere 
iofire anvisited, amd constitutes a couehderabile whlitheri toy the geusmuphy 
of Alwwke. 
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Arrests (. 
REPORT ON AUTHIFEROUTE SANTEE FROM VARUTAT BAY. 
AY dy AAW 


Arnone the apectmins obtained to Air. 0 Oita) daring the course of 
hit explinationg cn aod abot Mount St. Ble tea bette ofeand procured 
frond the beni on the coctrene stiithern end of Kohut ialonl,. Yokutut 
bay)ond choracterictioa the shore material over a luge area Thin sand: 
we Hiri) over tani for examination, and mhlithonel interne wae elven 
to ite ehudy bythe fect that it ie from a eumpartively untovostinted 
region vl possess, perhagpa, cowneuiis valine ; fer te snyply be gobd-teur- 
Kong, oeted Gh i abel Mie oh eolor” cam rewlily bie obvtaligedd dey * pectoral de" 

UE tinea paleits dra Abid Tangy etaneers, 

Macteenpically, the sand has the appeunoe of ordinary fhodtly eomtal- 
ruetivel biel rtertnl; Wet it differs in the untiormley of the she of ite 
peirticles fron leech rand from Fort Monroe and Soilivan teland, Somth, 
Carmniing, with, whieh if wn oonapearl, [te tilieralegte qometitetit 
greatly erpene tn variety thoes of the side nefernad to, Let wre mrkently 
Fimnjiae to those of gold, boaring aad from New Zowland, At low twolwo 
mincrake ane percent, with an ongenal predonmianee of one, ae will be 
Hotel Inter, Throtel the tixtore of white, green, and bliek grab w dull 

reanish-tileck color iaziven tothe mum The nundiess of frygcenta ie 
euch as iaceiliy resins from water. detion, Lut it le less than that whiels re 
mite fein Eroispertatiinn ber weil. 

When put into a beayy liquid (Thoulet solution of a density of 211) in 
order to determine the specitie ymivity of the cumetitients, it wos found 
that the dand 72 meade-op leneely of the heavier micterinl; for the samen 
that Heated wae trifling enupared with that whieh qaitedely pack, weer 
thoy alleen lintut (tarts was lingely curried dhiwn ty the welghdier ingnedi- 
ont Inu up within it,and only a few woterclear fnagmente were lel, 
lwhind, This woul! ssn to siveet thet dhe Hglier minerals are leit 
in the nelvliboring poclis, or clee luwe lei curried to Arcata. lista bey 
ves scrtinue perce of te walter, 

Amen: the mineml rondgenteesl, gold) be the moet inapertunt, Chertigh nola- 
lively not abondank Tt oocure in fakes of fattene| yraiae fre a ypnrter 
toa hall’ of a millimeter in see, The particles are -snflicientiy nomenmns 
tw be readily selectud from their aasocintes by the ald of “punning” ane 
hand leneof good magnifving powor, and if distrilirted thromchiat the 
Loita me pobiiantifiailyr aes ra the einige wold, nicer faverblis comdltions, 
pov for working. The flakes in their rome character show the olleet 
of the ageney which seperate) Chen from their matrix; a erpermiion eo 
coshnnpelaste hid tu rue is footw adoring te they ernie 
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Analyae of Awriferaies Sand. 187 


Magwetite ia present in erent pbnnilanee atid in ao finely divided state, 
the larest ratid oot wxoratiog o iniitinuwter in length. Te forme be 
welzht aloe 1h of 30 pep cent ot Clie entire motes, acd who the better i 
sifted throu a shove of a Leiibred miewtice te the dines it ecmetitities 4 
oper cont. Of thie fine tinderal 0 rvetallovripliie diene aro pains, iol thwayh 
often mural, ee octsbe rome (TT 1 ef oeneicderalde paerioction mre fiend, 

Cerne aertpre div eyed proefusiy that a pide bind wives toe a ope oe 
eclertied priine of tlfiirm cite, and ite pedumiianee tay be consideidd 
the chiof plirsiea) charactristic of tho sane. 

Two siecle: wer nobel; une is @ brifhunt wine! wurliy, whieh, 
Hitingh not nearly en nner oe The eller lative, oor pion fre 
quentiv in cryetile—tibn trepemoliecdin! faeee (1, 4-2) ore rote reer frae 
The other giroet Is reudily distingaled wd! bw His thi beer otiwithystine that 
aml ite greater banda, Crvetatorrapliie faces ape enrirwhant rene tie 
lnvatiatls divdecshotral (110) 0), Te the sheers of chomical! analysis, 
niv vintementene bo the ociet speclad to whieh these garnets «luoibid te 
poferned wold be laruly conjectural. Attention ie quickly drawn to the 
pertoction af thise mbocnte garnets in thelr orvetallgenapliie faces, aul «ant 
Hite onl to their erintion with pone fate of Khel own kine pe 
well orofothertminemals Haye these crystals eoryivesd by neon of their 
hrcdese cr Liv Racal cnet thoy, ce dleooe teed prrvesctewuat len saiygyeena Hie 
Tn pateney of waveaiotin Tn thie ddnvkruition cM tality Tein ? 

Atmomg the black, heyy graloe eerie individ whith, eaeept in 
shape dad noniwnetio chineter, resemble inagmetite. Cn crushing be 
ween ghee ehides, thin slivers ant olitained whirl in tranpeniitteal litt ane 
green, an whieh, frate their cha mne, plencdorters, high bodice af refiner 
thin, emnadl oxtinetion angel), ail ines bites hl, ore remliiy reecwn bee 
ae Theerribilernwede. 

Tae vrovpe of eralnd were ned wlilrh are iMstlasseethslial ihe lew selbst 
Vanation tieclor Both ity cleirwellowish green, bot cive la soled hint 
darker thin He other, The option propertion of Teeth Indicate pyrocene 
abd pomibhe olivine, Portinsiely a freuen wis oldtmited in the cietho. 
Lijeuotian) ereesny esurly feria ti a cprthe gocte wliiel poy jon social fire 
af mifficient definttonme ter inlicuto ite optically positive character, A 
nu here! grains were select! from mi lmerals of Herts cishots andl wat bajentisel 
to prolong hewtony in hodrochiirie wed withoirt deeenypeention, itTinn- 
thar that bebh mvimeraly ane paroscone. 

A few sirowie, @ frection of a milllinieler ba at hivt perteet le for, were 
footer] c=aiated with others toeoundiel cn dietr solic} angles and eles. 
The tevetal! ero af the coun shert form aril bear Ube etl tices fina 
helen tr hee liggren of rloweliptent Tvirambibe af the thereat nel send 
ondir atric in mugnitede: panned encroaches upon prin, and pine 
frre. 

ieterts comet (totes ba fer (hoy laigse) pmopertion of Lee tafiierigls, Deotha hn 
hilkondin weight. It i:alwaye fragmental ; 7 Sanetiqes waterschear, Laat 
chilerthy: orenats Lee cypunrytie! errata wif iffieriwit elon, De be pelibentn frees fro 
Hemet tiel, of je Vibert epee ithe: germ city cutael be eallYarty pote, rata) uae toy Var dhl pram 
bdlet ingnaletiatyle freer Tremetthi ite, lit readily Uber: ‘fnew i ite spchel., 

H-May. Cece Mage, vo TTL, ben, 
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Foldspar is sparingly presett, dvd Gielucdes tot hi meanoel tere atid teielin 
fiirine, wheee ervitallocraphic boundries ane invartvhly backing, 

Treinent of the eed with dilete weit pomlooes efforvescon, which, is 
ile te incristatlone of awthicarbengto, By persistent such among 
pertindiaesyinnaieed: ina hig salotion, 1 tow grains were Tieoo viens) whinh, 
from thir complete elubiilty with offorvnscence in very elihite aiid, yn 
well wwe their option prupertion, left ditbt tis thicke Inky culelte, 

The nico geo hee onky ome representative, biotite-and. thie corners 
ino eperingls. Theagh mitch ef the sand was emmital, lh few feiss: 
mints wer fount, te folioted charter ronders bt ensily treapenrtedd Lov 
water anil eploine ite abeerioe from amg the howry minarals. 

Bhaky, duty aril shivers tliteriel fortis tie tne powrt cf Ube cane 
crite, Thin secthon. fron the loret plecor pliataly Gnliouted turn 
Itonede acst | na - 

A region af ghedirs weal) eee tobe fveridle met only to the eollee= 
Hin bf meteoric betel, bot alee te (he deeiraction of the coontry rocks, 
they setting frew of their mineralogic ennetitiotibe in a eompomtivily fresh 
state, onl thelr trimeporiation ta the ae Itwasa hoped thal thie sun 
weld yield some ef the rune vierietion if moneriie, lint taste for nation 
fron, platiniin, chromite, atedes, awl Ube Pitas red froreaae minwrale pitewwl lias 
offvekienl, “Titatin ie pirvoment, Toit Ler ene nnnaall qptaievtithes (leat It ceva 
only ley detected ty trea af hovilrosen peroxide. ‘The nse of pei mien 
eellpiliote etal (he herntianetate of epleluan feet af” Lanne fielhed ty movil 
the preted of nitive tert. 

lt will be porn from the foregoing woumention that the sunt ie made 
upoef vrais of voll, nuenetion, garnet, Iietubloenda, parroageie, aircon, 
quarts, fldspir, cabehiy aol odep, aasoctaled with frogiveni« of a alls; 
diaty and echistowe chorerter, Willy the information at hand ia hiarelly 
eofiflelent to warrant june spocnlet fem cartueural ty thie reach, enorme ef Laie 
intenir, etl) thor ie oo dieokt thet tere eand i dlortvesd from thipdeetrnc 
Mat af metainerplite reecke 


Avevsprx 2). 
REPORT ON FORALL PLANTS. 
WY Lentin F, Walp, 


Dctanrrieyt oF Tie Tremere, 
Cstrn Stare Geode Sonviy, 
Wirlinngion, GL 0 Mire te, iy 
Miro 1. 0. Reeei., 
(vite! Seite teendiapent Scorey, 

My Dean Se: The following Fitpmiet pew the smell ealleetion if fleet 
plants stich by vor at Pintath: pas, bear Mount St. Fine, Alek, aid 
sont to thie division for dentification hae boon poepannel Ty Professor F. 
IL. Knowliia, whe eve the collection a cinefal stuly dering civ aleve 
in Florida. Trovivke to using avy | hid summoned lastly examined 
the speciinona am) een that they cometeted chiethy of the germ Malir, 
come of them remdiling oie stronvle of livigg species. 1 have mo diab 
that Prvfieeor Koniewhion's more tharoagh conipuiriine can tes relied open 
with as toch confident ae the natin af thie cllecthey will poruit, ane 
hes pote with bist eyaclosdotis, 

The collection consis of even small haan aperinions,apon which ane 
intpresed ne lest than seventednuneare on tees conpletiely pursarvend ello y- 
fodletietts lem ves 

*'Thise epecimens at Hirst sight pom, be roprwent wix or aight apecies, 
bret afer a enretial sted T think J a aafe ln reboedi thi niieber to fare, 
mm eetera it the hoprslone haa boon nearly cbliterniod ly pinalempind 
conpemnrre weal nace ee etrotior with, mimeth sntieiuetion. 

“The har determinable epecies belong, without meh doubt, bo the 
goons Selic, Nomber 1,of whieh thon = fen naingehy epnerrmen, Thue 
ihr thor with Sifie cififirniod, |Leryuinttis, fret the aur eraivel 

Port of thy Sle Nevala In Cnlifornin® The diner nievathor of the 
eel ey Frew thie aiiriferoueemavele is not clearly low wink i) Laseepuipis 
Ngparess, rpte Te Lt well grreiacr vied Te tlie Mbovieat Elba bpesedinestis j Hane this 
clan, othe, inl pei aervadbon ane blentioul. 

*Numinw 2, oat Which thwone are x or elerlut eqns, tase bee onertn 
parent with Salis mietna, Foor? a epeciow that wae Eiret doscritie fran 
Gnvulinl ank was laber cietevted. fie Losyptervic Th ondlevtbon: froin 
Coole intot, Abeke? = The Meant St, Kline eperinene ae nt very och 
five: the urigitusl Hones of Hear, Lett are wees eltrallior, bie eteelieee ot Ieee, 
to this epries an tunnel Wy Lasquerterx,] They ere aloe wery similar fo 








* Mem. Mina. Camp. Faval., wal, WI, nn e bese, ps Wa, pels 2, fig, Beewt, 
) Pior, fama Aret, vol, 1, Lind, ju Vike, jo, Oe, fag V2) pel, iti, 
{Peau Sai, Mie, wal. Vy Lane, pT. 
Liq. nit, pl wilt, thie fi, 
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aut fares cf ee iy SX patente, Hiehardenn, with erthne dene bt Le 
oarly w willow, bot chime identificntion niokt piiuio for more: oooyplete 

‘Sambar i, coupeuseted by four ur tive spouimens, b Limnaddiy ollijtiow! 
in otto, ntl is oles clouriva Solo. [fie ninike any feel fori with 
welch [aan dhirattaer, bet 4 Wore Shodan te thi living & wigttores, For, vir. 
rotindifdin, ate ie eoriain fie of So veeen, WON “Whe mewinti de 
very distinctly preserved, and bay all the characters of a willow lowf, 

“Srnber 4, represented lip thins or fae vers Ate specimens, isa yuery 
lors Liew, eieclatcrline Pe. Ler howiget i raed 2) cn. Te will at Ue bernchesd 
pint, Tay be eompuned with Salve macmpdylin, Hoor® tat it cones 
bee the epeeches Li is bay Hikes stipes nf thus Divinge Sherrie eal AL daleprer, Mare, 
from whieh it differs in lering perfectly entine nuargim 

“White it tenomifesth: toposihb, on the bass of the ahove idintitien- 
thins, to spenk with eontidence ae te the uy) or formation eotitalpbinge these 
Trees, iti hordly Te ole fia the Minden, eed fn tie strong nie 
setnblaror to the present ex lating theme of Alaeka it fe Thely ti Uae nti 

wounger” [F. AL Kiiowlion, | 

Vorv sttonrely yurins, sini F. Wise | 


© Tert. Fi, Hale, re, th Weide 5, pil. Lavll, Be, ‘* 
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